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PREFACE. 



Among tlic many systems of Arithmetic now used in our American 
schools, though each has its individual merit, yet all contain many 
things which are cither entirely useleiis, or of but little value to most 
banners. 

It is to be regretted also, that in most of these systems, even in 
tfaoee parts which are valuable and important, the authors appear not 
to have been sufficiently aware of giving a plain and natural arrange- 
ment and system to the whole. Theie is not that visible connexion 
bstween the parts, which enables the attentive pupil to discover, as he 
that he is learning a system, and ndt a number of separate 
unconnected rules. 
In many things, also, more attention has been given to gratify the 
uiries of the proficient, than to furnish plain, but necessary instruc- 
to the beginner. The age, capacity, and progress of the scholar 
'«re also overlooked ; and a mode of instruction too learned, and too 
borate, is pursued. It is forgotten how difncult even the most sim- 
ple parts are to a young mind ; nor arc Uic instances few, in which 
even the variety of ways laid down, in which the same question may be 
solved, leaves the learner perplexed, and swells the size of the work. 

To remedy, in some measure, these defects, and to i'urnish our nu- 
merous schools, in the western country, witli a plain and practical trea- 
tise of Aritlmietic, compiled and printed among ourselves, thereby 
'lnving a heavy annual expense in the purchase of such books, cast of 
Ae mountains, and likewise the carriage thereof, have been the mo- 
^^ms which induced the compiler to undertake this work. 
I ' In it the following objects have been steadily kept in view : 
' 1st. Plairmess and simplicity of style, so that nothing should be in. 
ttroduced above the common capacities of scholars, at the earl/ age in 
Iwhich they are generally put to the study of Arithmetic. 
I 2d. A natural and lucid arrangement of the whole, as a system, in 
^which the connexion and dependence of all the pacts may be easily 
covered and understood. I'o accomplish this object, the work is 
ividcd into eight parts, following each other, in what appears to the 
rfMompiler the natural and simple divisions of the science. Each of 
uese parts is again divided into sections, following the same connected 
arrangement In each of these sections, the rules are Qn^t«»eft<i\BL^ 
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short and plain manner, uial each rule is illustrated, with a few easy 
and familiar examples, gradually proccedinor from tliat which is sim- 
plo,,to such as arc more abstruse and dilbcult. 

3d. Clearness and precision in the definitions, directions, and exam- 
ples. CareluUy explaining every technical term when first used, and 
thereby guarding against ambiguity and uncertainty. 

4th. Brevity in each part, so that every liiing useless, or unimport- 
ant, may be excluded ; in order tliat tiic work uiay find its way into 
sci tools at the cheapest rate ; that parents, when examining the schoel- 
books of tiieir children, may not find, whilf^t one part is worn oat, the 
'/ther is untouched, and half the price of the book entirely lost 

How far these objects have been obtained, must be lefl to the deci- 
sion of lime. Should the work l^^ found to aid the progress of scholars, 
in acquiring a practical knowledge of this useful science — to save ex- 
penses in a book, so many of which arc required ; and be found a 
ful assistant to merchants, mechanics, and farmers, as well as in soi 
degree to lessen the labor of tcachcrf in this branch of the sciencMf 
the compiler will have obtained his object 



NOTICE TO THE FOURTH EDITION. 

The favorable reception, and wide circulation, of the former edi- 
tions of the Western CalcukUor, stimulate the author to make it still 
more deserving of public patronage. 

He has, therefore, at the suggestion of several respectable teachers,' 
given sundry additional questions to some of the rules ; and also some 
other alterations, which several years* experience in teaching hi 
pointed out 

The greatest care has been taken to prevent errors from ap[ 
in this edition. 

Pittshurgh, February 1, 1823. 






APHORISMS 

FOR THE 
SCHOLAR'S CAREFUL CONSIDERATION AND ATTENTION. 



Knoavledge is the chief distinction between wise men 
and fools ; between the philosopher and the savage. 

The common and necessary transactions of business can- 
not be conducted with profit or honesty, without the know- 
ledge of Arithmetic. 

i • * • 

He who is ignorant of this science must often be the 
dupe of knaves, and pay dear for his ignorance. 

Banish from your mind, idleness and sloth, frivolity and 
trifling ; they are the great enemies of improvement. 

Make study your inclination and delight ; set your hearts 
upon knowledge. 

Accustom your mind to investigation and reflection ; de- 
termine to understand every thing as you go along. 

Commit every rule accurately to memory, and never rest 
satisfied until you can apply it. 

*■■"' As much as possible do every thing yourself; one thing 
p. ' found out by your own study, will be of more real use thai. 
\ , twenty told you by your teacher. 

Be not discouraged by seeming difficulties ; patience ana 
application will make them plain. 

Endeavor to be always the best scholar in your class, 
and to have the fewest mistakes, or blots, in your book. 

" The wise shall inherit honor, but shame shall be the 
promotion of fools." 

A2 



EXPLANATION 

OF THE 

afiVERAL CHARACTERS EMPLOYED FX)R THE SAKE OF 
BREVITY, m THIS TREATISE. 



=Two parallel lines, signifying equality : as, lOQ cents= 

1 dollar ; that is, 100 cents are equal to 1 dollar. 

-{-.Signifying Tnore, or addition: as, 6-f4=10; that is, i 
and 4 added make 10. This character is ccdled Plus. 

—A single line, signifying less, or subtraction : as, 6—4= 
2 ; that is, 6 less 4 is equal to two. This character if 
called Minus. 

X Signifying Multiplication: as, 2x 4=8 ; that is, 2 mul 
tiplied by 4 is equal to 8. 

•7- Signifying Division: as, 6-t-3=2 ; that is, 6 divided b) 
3 IS equal to 2. 

• 

:: : Signifying ProporHon : as, 2 : 4 :: 6 : 12 ; that is, m 

2 is to 4, so is 6 to 12 ; or, that there is the same propor 
tion between 6 and 12, as there is between 2 and 4. 

• . . . 
V or V Signifying the square root of the number before 

which it is placed : as, >/64=8 ; that is, the square roo: 

of 64 is 8. 

-y Signifying the cube root : as, «y 64— 4 ; that is, the cube 
root of 64 is 4. 



A Vinculum, or chain : denoting the several quanti 

ties over which it is placed, are to be considered as oiu 
simple quantity 
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THE 

WESTERN CALCULATOR. 



PART JL 



ARITHMETIC IN WHOLE NUMBERS. 



Arithmetic is the art, or science, of computing by nam- 
bers, and is generally divided into five (principal parts, or 
|>riinary rules : viz. Numeration, Additic», Subtracfion, 
Multiplication, and Division. 



SECTION 1. 



OF NUMERATION. 



Numeration (or, as it is oflen called, Notation) is the art 
of expressing any given or supposed number, by the ten 
following characters : 0, 1, 2, 3, 4, 6, 6, 7, 8, 9. The 
first of these is ccdled a cipher, the i^t are termed digits or 
figures. 

These nine digits are divided into three periods, three in 
each period. The first period includes units, tens, and hun- 
dreds. The second period includes thousands, tens of thou- 
sands, hundreds of thousands. The third period includes 
millions, tens of millions, hundreds of millions* 

Note—The cipher is also called nought and ur^ '^ffaif tjffi • 
Arabic chaivcten. 



J •* jt jj * ^ ^ 

•» t \ ^ • * • 



S irUMERATION. 

The relative value of each period, and the difierent fig- 
ures m each period, may be learned from the following 

. TABLE- 
8d period. 2d period. 1st period. 



ffl H g a j^ H aj H cj 

IB's- Isg |.sl I 



e 



g s 



9 

9 8 

9 8 7, 

9 8 7, 6 

9 8 7, 6 6 

9 8 7, 6 5 4, 

9 8 7, 6 5 4, 8 

9 8 7, 6 5 4, 3 2 

9 8 7, 6 5 4, 3 2 1, 

After the foregoing table, with the preceding definitions i 
and explanations, are well explained by the teacher, and 
accurately committed to memory by the pupil, let him next . 
proceed 1 

To write Numbers^ 

Observing carefully the following 

RULE. 

Write down first, the given sum, in such figures as ex- 
press its value, and then supply the deficiencies therein with 
ciphers 

AppUcation. 

Write down in figures the foUawing numbers. 

1. Sixteen* 

2. Forty-nine.. 



ADDITION. 
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8. Three hundred and eighty-five. 

4. Two thousand six hundred and ten. 

5. Sixty- four thousand, five hundred and thirty-six. 

6. Two hundred and fifty-three thousand, eight hundred 
and forty-two. 

7. Five mDlions, six hundred thousand and six. 

8. Ninety millions, three hundred and five. 

9. Eight hundred and twenty-nine millions, six thousand 
and two. 

Write down in words at length the foU&ioing sums : 
5, 17, 35, 458, 6829, 72348, 384721, 2683200, 50678024. 

Numbers are also expressed by letters, and are called 
numenU letters, or Roman numbers. Thus, 

LI 2 3 4 5 6 7 8 9 10 11 20 30 

I, II, III, ^^ V, VI, VII, VIII, IX, X, XI, XX, xxx, 

40 41 50 60 70 80 90 100 200 500 1000 
XL, XLI, L, LX, LXX, LXXX, XC, C, CC, D, M. 

When a letter of less value stands before one of a greater, 
it diminishes, but when placed after, it increases, the value 
of the greater. 



SECTION 2. 

OF ADDITION. 

Addition is of two kinds, viz. Simple and compound. 

Simple addition teacheth to collect two or more numbers 
of the same denomination mto one sum : as, 6 dollars and 
4 dollars, make 10 dollars. 

Rule 1. Write the diflferent numbers in the given, sum in 
such a manner, that the units may stand undd^ units, the 
tens under tens, the hundreds under hundreds, &c. till the ^ 
whole is set down. 

2. Begin with the column of units, and add it into one 
sum, carrying to the next column, one for every ten^ and 
set down the remainder dircctly underneath : proceed in the 
same maimer from tens to hundreds, &c. till aU is finiahed.. 



.!>■ 
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ADIHTIOir. 



Prove the work by reckoning downwards as well as Bp-\ 
wards, and if the amounts be equal the work ia right. 



EXAMPLES. 



Dollars 
2465 
4632 
6143 



Yards 
2. 468256 
348928 
764182 



Feet 
3. 647502434 
S61948260 
959276398 



13440 added upwards. 



13440 added downwards. 



4. 



t • 



258335091 5. 


237680923 


6. 619283746 




138097653 


423315687 


213536978. 




573217809 


098172635 


321325687 




532458976 


523516533 


978562313 


■J 


532175638 


. 653213563 


321897553 


■ 


249753290 


327865309 


213587921 












• 
5643218624 ( 


3. 4 


9. 6856789436 


1 


135940536 


45 


40590428 




42006302 


456 


36491 




' 9580469 


4567 


2849653210 


■ 


550214 


45678 


540 


J 


32651 


456789 


34906 ' 


4168 


4567890 


8458000 




324 


45678901 


300 


t 


68 


456789012 


9 




4 


4567890123 


35 


J 








1 ' 


). 3683678048934 


11. 


595536210486 




2864948946496 




876691345613 




8498649476828 




766248567416 




8646280568245 




664720476828 




6421424678427 




852134567812 




3678156496862 


, 


28^89634567 


. 


7654584964859 


# ■ 


885678902345 
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MULTIPLICATION. 




I • 


EXAMPLES. 


• 




Method 1. 




Method 2. 




246 


425 


425 


2 


425 


246 


246 


8 


1230 


2550 


2550 




492 


1700. 


1700 




984 


850 


850 





15 



6 



k. 



3. Multiply 5221 

4. • 23430 



5. 

d. 

7. 



3800920 
89536925 
78965987 



104550 104550 104550 6 

ik Note, This- last method is not id}8olutely certain ; yet the probability 
^B SO great, tbit in general it may be relied on. 

by 145 Ana. 757045 

230 5388900 

80750 306924290000 

735 65809639875 

5863 465346561391 

*8. What will 75 bushels of wheat come to at 1,15 cents 
per bushel ? Ans. 86 dolls. 25 cents. 

9. Bought 3950 lbs. of coffee, at 29 cts. per lb. what must 
I pay? Arts. 1145 dolls. 50 cents. 

10. There are 12 pence in one shilling. How many are 
there in 40 ? Ans. 480 pence. 

Case 3. 

When the multiplier is the exact product of any two fa# 
tors in the multiplication tabic. 

RULE. 

Multiply the given sum by one of these ; and that product 
multiplied by the other, will give the number required. 

EXAMPLE. 



1. Multiply 42^ by 16 





4 
Product 67776. 


2. Multiply 


871075 by 21 


3. 


2453642 36 


4. 


43102 64 


6. 


23645 144 


6. 


13071 99 




s 



Ana. 18292575 

88331112 

2768528 

«4(iMao 
iiMi^t* 
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. When there are ciphers at the right of one or both the 

factors. 

RULE. 

Omit them in the operation, but annex them to the product 

' EXAMPLE. 

1. Multiply 240 by 20. 24.0 

2.0 

48.00 Ans. 4800 M 

2. 3600 by 400 1440000 * 

3. 44000 550000 24200000000 
4; 663000 60000 39780000000 

' JMc. When the multiplier is 10, the product will be found by add- 
ing, ikne-^her to the multiplicand; if 100, add two ciphers; if 1000 
■dd three; &.c. ' 

EXAMPLE. 



1. Multiply 


200 by 


10 


Ans. 2000 


2. ■"' 


462 


100 


46200 


8. 


879 


1000 


879000 



Application. 

1. A gentleman owes 25 laborers 15 dollars each ; how 
much docs the whole come to 1 Aiis. 375 dolls. 

^ A, saddjer owes his journeyman for 43 days' work, ai 
ll^.xieilts pcrxlay ; how much does he owe him in all ? 

^;-'« Ans. 53 dolls. 75 cts. 

3. A raerchrittf buys 440 yards of muslin at 32 cents per 
Jipird ; hov much does the whole cost ? Ans. 140 dolls. 80 c. 
, '4. A farmer. sells 60 bushels of wheat at 125 cents per 
. , hu^el ; 40 buihcls of rye at 85 cents ; 34 of corn at 50 
-Jj|||iits ; how much is he to receive for each, and how much 
fmfhe» the whole amount to 1 

: .': Ans. 75,00 cents for the wheat, 34,00 cents for the rye 
17,00, cents fw the corn ; and the whole amounts to 126,00 
cents, or 126 dollars. 

5. A dollar is equal to 10 dimes, and a dime is equal to 
10 jpents ; how many dimes and cents arc there in 100 dol- 
lars 1 ' Ans. 1000 dimes, and 10,000 cents. 

6. How many panes of glass are there in a house that 
*W9 82 windows, 20 of which have 24 lights each, and the 

'Jmve 18 each ? Ans. 696 panes. 



.-'; ..j*r- 
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7. What sum is equal to 7625 multiplied by 125? 

Ans. 940625. 

8. A has 250 dollars, B has three times as many J and C • 
has four times as many as B ; how many dollars have B and 
C each, and how many have they altogether I 

Ans. B has 750 dolls. C. 3000 dolls, altogether $4000. 



SECTION 5. 

^ OF DIVISION. 

Division is cither simple or compound. 
Simple ({ivision is finding how often one number is con- 
tained in another of the same name, or denomination. 
The number given to be divided, is called the dividend. 
The number given to divide by, is called the divisor. 
The result, or answer, is called the quotient. 

Case 1. 
When the divisor does not exceed 12. 

RULE. 
Find how often the divisor is contained in the first figure 
or figures in the dividend, under which set the result, if any 
xemain, conceive it as so many lens added to the next figure, 
and then proceed in the same manner. 

r Division is proved by multiplying the quotient by the di- 
visor, and adding the remainder, if any : the amount will 
equal the dividend. 

EXAMPLES. 



Divisor 2)46578238 

r Quotient 23289119 

2 


3)672245139 

224081713 
3 


4)4756394344 


Proof 46578238 


672245139 




5)97036142 


8)37846210 


12)64381259 

— ^ 

9)8297468813 


' 6)3824966 


7)46825486 



i. 



B2 



J 
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DIVISION. 



Case 2. 
When the divisor exoeeds 12. 

RULE. 
Begin with as many of the first figures in the dividend as 
will contain the divisor. Try how oflen thi divisor is con- 
tained therein, and set the result in the quotient. — Subtract 
the product of the divisor multiplied by the quotient figure 
from the dividual above, to this remainder annex the next 
figure in the dividend for a new dividual, and so proceed till. , 
all the figures in the dividend are brought down* 

Ao(e. A dividual is when one or more figures of the dividend, (in the 
operation of long division) are divided separately from the rest. 



Divis. 


Dividend. 

42)9870 

84 


EXAMPLES 

(235 Quot. 
42 


• 

41)94979 

82 


(2316 
41 


♦ 


147 
126 

210 
210 


470 
940 

9870 


proof. 


129 
123 

67 
41 

269 
246 


2316 
9264 




^4956 
23 rem. 




94979 pr. 



\ 



5. 

7. 

9. 



8. Divide 29687624 
4. 47989596925 
4917968967 
5374608 
19842712000 
5704392 



23 Rem. 

« Quotient 

by 64 Ans. 463869 and 8 Rem. 

735 65291886 715 
2359 2084768 1255 

671 8009 569 
175296 113195 81280 

108 52818 43 



Case 3. 
When the divisor is the exac^ amount of any two factors 



in'the table. 



RULE. 



Divide the siven sum by any one of these, and the quo- 
^tient by the omer. « .^ 
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Divide 9870 by 42. 



6 ) 9870 
7)1645 



235 Ans. 

Case 4. 
When one or more ciphers stand on the right of the divisor. 

RULE. 
Omit them in the operation, cutting off from the right of 
the dividend as many figures, taking care to annex them to 
the remainder. 

EXAMPLE. 

1. Divide 2564 by 200. 

2.00 ) 25.64 



«. ' 



12 1 Rem. 
64 


# ■• 


Quot. 12 164 Rem. 

y 60O Ans. 146 

80 354 

1600 85 


54 Rem. 
27 
1000 



^ 28347 

^ 4. 137000 

Nate, When the ^visor is 10 the quotient wi]l be had by euli 
one figure from the' right of the dividend, when the divisor is 
<iff two figures, when it is 1000 cut off three figures, &c. W 
figures cut off from the righ( of the dividend are digits, they are'tb' 
oofuidercd as so much of a remainder. 

EXAMPLE* ^ 

1. Divide 6640 by 10. 

1.0)564.0 Ans.LM. 




jp- 



2. Divide 25654 hy 100 ■ Aiw. 256. 64 R 

3. 876029 1000 876 29 

4. 800000 10000 80 -- 

Application. '...; ^. 
1. Several boys went to gather nuts, and colleotetl 427' >-■ '"' 

when they had divided them, each had 856^ ho*^ 

boys were in company ?• jt -i 
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2. If Wf8 apple trees were planted in 28 rows, how 
many would there be in each row ? Ans* 74. 

3. If 46000 dollars were divided among 75 persons, Jioh 
many would each one receive ? Ans. 600. 

4. Into how many parts must I divide the number 81 64, 
80 that each part may be 27, leaving the remainder 10 ? 

^ Ans. 302. ' 

5. There is a certain number, to the double of which if 
you add 12, then 5 times that sum will equal 150 ; what is 

• that numl)er. Ans. 9. 

6. A father dying, left 13440 dollars to be divided amoh 
his 6 sons in the followint' manner, viz, to the eldest one 
fourttepart, to the second onc-iiflh, to tlic third one-sixth, to 
tho rotifrth one-seventh, to the filth oiKXMghth, and to tlie 
youngest the remainder; what was each son's share? 

^. Ans. 1st 3300, 2d 2088, 3d 224U, 4th 1920, 

' ' ' 5th 1G80, 0th 1552 dolls. 

^ 7. What number, if multiphed bv 72084, will make 
61 90448? ' Ans. 72. \ 

8. A,^B, and C, Engage to do a piece of work for 228 dolls* • 
J* which together itibey accomplish in 4t) dn\ji^ now it was 
previously agreed™it A should have 10 ccuts per day more 
than B, and B 10 cents more than C ; what was each man?* . .• 
share? ' A/i.v. A 80, B 70, C 72 doiWi; 

9; A Hian on counting his money, found he had an £q^^^ 
numlxjr of ha! f eagles, (5 dollar pieces) half dollars, and" 1 
quarter dollars, and that the whole amounted to 1437 dol- 
lars 50 cents ; how many })ieces of each kind had he ? , 

Ans. 250 nf each kind. 
10. The .crew of an armed ship, consisting </ tho cap- 
tain, mate, cnli|i|0 men, took a prize worth 4550 ilollars— - 
now it was agreed that the captain should have shares^ 
the mate 4, and each seaman 1 share ; what did each one 
leceivc? Ans. The cagt. 54(i dolb. the mate 304, and 

*' each seaman 91 dolls. 

A^ but few examples are given under each of the forcg-oing^ rules, it 
^ is recommended that every teacher add ns many similar ones, as mav 
be^jmud necesfary to make the pupil well acquainted with tlicir apph 
cafimv and both expert aud aecunke in \\-orking- such questiuus as ^ .; 
JjCOperlj' belong to these rulptv Every experienced teacher is well ' '^ 
r 'rjmire that untu this knowlc<%e is obtained by tlie scliolar, every at. 
ttmptat any thing &rther is only a waste of time and money. When . / 
this knoiHo^gi! is ozico acqiiiredi the future pTogroaft of lb& «c\mUs win! ,;- 
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oe ploasjant and rapid. Tlu; teacher will tlu-n bcjiijslly rv-rard'tl forhip 
labor and trouble in this part, by tlie upinobation of ]»rirLT.t«. end the 
-gratitude of his scholars, wiio will have acquired the lu.ci-.-isa.ry vuaiif;- 
CMitions (accuracy and cxjwrtness) for the jL'rcat variety or' sluoit 5 and 
avocations in future liie, which reqijirc tlic aid of arithfiKtic nnc matli- 
cmatics. 



PART II. 
IjV/VRipilVIETIC IN MIXED OR COMPOUND NUMBERS. 



#; -'■■ 



SECTION I. 

FEDERAL. MONEY 

Is so called from its boinir the 2»*nor7il ourr* n*:*. .. ,..7..- 
ed bytjie Fcjfcml, or United States' ^owf-.i..:.- •■■:. \ !? »u-t:y 
considered sopyfrior to every other kirri o:' •-:^::*:. y x-^a" .:. 
use for its siriK^city and plainness. 

:"'Sf''i' ■.,....•■ jL . ..•3i*.»« 

•: U. ■. '. 

^ Ms denominations are, dwt. ^r. 

' ilafills make 1 Cent 



laC^nts 1 DiiTio 1 10- / 

10 Dimes or lOU, Cents 1 Dollar 17 I^ \ 
10 Dollars . 1 Ivi'i! .- 11 T / 






o. 



' /' 



Prorft this table it will nradiiv lie se'.n, thuiaddi-> .'; 
traction, multiplication, and division of 9:'*'^. mf,:.*-/ n/xy 
be performed as if they were whole numbers. It w.'.i h. /> Vi 
seen that to reduce any nuinlxjr of rniiis to cents, it i-. or.iv 
necessary to point, or cut otf the Ihnl fi'jyrfr. ii\ I'l'* ruAsH 
= 10,0 cents; and cents in the same way to 'Jlfr/:s, a=i 100 
cents=10,0 dimes, and dimes to dollars, na 100 diriK;-.--:: 10,0 
dollars, and dollars to eagles, as 100 doilars—10,0 ^^^iqies; 
and also that eagles may be brouffht to dolls, and ^io.ls. to 
dimes, &c. by addin^i a cipher to each one, aa 10 K.==:100 
dolls. = 1 OOOd. = 1 OOiiOc— 1 00000m. 

In all calculations in federal money, arjv*T^vu'j. V> r««ir 
custom, it is usual to omit ihfi naini^ <A eii*;J»«^ -. ^ At*^^^ 
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and mills, and only to reckon by dollars and cents; t 
eagles being considered as so many 10 dollars, the dimes 
so mam 10 cents, and the mills as fractional parts of t 
cent. See tbc following 

TABLE. 




c5 Q Q O IS Dolls. 

1, 2 5 1,25 cents 

3 4, 1 2 i 34,12 and a fourth cents 

4 5 n, 2 5 i 450,25 and a half cents 

8 2 6 4, 7 5 i s2(»4,75 and three-fourth cents 

Note, 1. In addition, subtraction, multiplication, and division 
federal money, if* the sums arc dollars only, tiic amount, rcmaind 
product, or quotient, will be dollars; but wtien Uie sums consist 
dollars and cents, or cents only, tiic two first right hand fiirures c 
cents, and all tlio rest arc dollars. 

2. When fractions of cents are used according to tlie a})ove tab 
every four of them make one cent : in adding, or subtracting th | 
we carry one for every four; and in multiply in;r, the upper figfurc, call 
the numerator, is to be multiplied by the multiplier, and divided by t 
lower iigure, called the denominator. 

EXAMPLES OF ADDITION. 

E d d cm D c D c 

25,6,4,8,2 5675,25 53258,75i 

24,7 ,6,2,*. 2386,63 93C20,33i 

63,8,1,3,6 3972,80 .3ni76,r>6| 

92,2,3,4,6 7285,75 27532,35 



206,4,5,8,7 



89BTSACn6N« 

^ddem " ^ ^^ D c 

%L6,5,8^ 653989,25^ 365328,85 i 

"A 828762,3l| 233605,31 i 



•• 
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83 



Ed d cm 

23,6,3,5,7 

3 

70,9,0,7,1 



E d d cm 
2)63,3,8,6,2 

31,6,9,3,1 



MULTIPLICATION. 

D c 
2637,25 
6 



D c 
6378,75* 
9 



Divisioir. 

D c 

5)3632,75 



D c 
8)82750,33 



Promiscuous Questions* 

1. Add 25 eagles, 62 dollars, 8 dimes, 75 cents, and 5 
mills. * Ans. 313d 55c 5m. 

2. A person deposited at bank 1055 dollars in notes, 260 
dollars in gold, 3650 dollars in silver, and 2,50 cents : how 
much is the amount? Ans. 4967 d 60c. 

[ 3. Bought a barrel of sugar for 39 dollars 87 i cents, a^ 
pag of coffee for €2 dollars 183 cents, and a pound of tea* 
tor 2 dollars 12 5- cemts; how much do they all cost? 
I Ans. 64d 183c. 

■^. Bought goods to the amount of 645 dollars 953 cents, 
fKf%. paid at the time of purchase 350 dollars ; how much re- 
ins to be paid ? Ans. 295d 953. 

5. A man lent his friend liOO dollars, and received at 
mdry payments, first 160 dollars 25 cents, second 285 
hilars 66 i cents, third 300 dollars 283 cents ; what remains 

to be paid? Arw. 253(J 793c. 

6. What is the product of 102 dollars 19 cents, multiplied 
120? Ans. 12202d80c. 

7. What will 16 barrels of flour amount to, at 4 dollars 
cents per barrel ? , * Ansn 72d. 

8i How much will 132 pieces of calico come tO, «t 17 
37i cents a piece? Ans. 2293(1 50c. 

9. What is the quotient of 3022 dollars 50 cents, divided 
5? Ai». 1204d 50c 

10. A butcher bought 18 beef cattle for 252 dollars 90 
s; how much did he pay for eagii? An». 14d 05c* 
1. Bought 45 yards of linen for 22 dolLurs 60 cfi^^oJab^ 

Hbl was the price oi' one yard! Aaw*^3>^«*** 
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COMPOUJfD ADDITION. 



12. If 25 men expend 15555 dollars 50 cents in theerec 
tion of a bridge, how much has each one to pay, if th 
shares are equal ? Ans. 622^ 220- 

Having treated of federal monny separately, inasmach as it require 
to be well understood, seeing it is tlie general currency in the Unite 
States; we now{)roceed to the other parts of mixed numbers, or as the; 
ijjk are frequently termed^ divers denoihinations. 



SECTION 2. 

OF COIVLPOUND ADDITION. 

Compound Addition is the collecting together, and thereb] 
' ascertaining the amount of several quantities, of divers de 

nominations. 
• RtJLE. 

Place the numbers in such a manner, that all of the sanrw 
denomination may stand directly under each other, then be 
ginniBg with the lowest denomination, add as in whole num 
bers, carry at that number which wili^meke one of the nex 
greater ; set down the remainder (if any) «ind so proceed til 
all are added. 

Proof as in simple addition. 

ENGLISH MONEY. 
The denominations are, pounds, shillings, pence and foT' 

things, and are 

Thus vf.lued : 

4 farthings (marked qr,) make , 1 penny (marked) d^ 

12 pence rshilling «w 

20 shillings • ' 1 pound £• 



PENCE 


TABLE. 




TABLE OF SHILLINGS. 




d. 


# 


8. 


d. 


8. 




£. 


«. 


20 pence 


make' 


1 


. 8 


20 i 


shillings ] 


make 1 


OG 


80 .• . 


• • 


2 


6 


80 


. • < 


. . 1 


IC 


40 . . 






8 


4 


40 


• • 




. 2 


OO 


50 . . 






4 


2 


50 


• • 




. 2 


10 


60 . . 






5 





60 


• • 




. 8 


OO 


70 . . 






5 


10 • 


70 


. • 1 




8 


10 


*»0 . , 






6 


8 


80 


• a 1 




. 4 


00 








7 


6 


90 


• 1 




. 4 


IQ 








8 


4 


100 






. 5 


00 



COMPOUND ADDITION. 
EXAKFLS. 

£• $• dm £• s» d» ^» £• s» <2« ^» 

1256 11 8 35678 11 9 i 2368 17 5 i 

0462 8 4 37562 18 7 | 3069 10 11 i 

3215 10 6 63407 15 10 I 0386 14 6 ) 



£.13934 10 6 



TROY WEIGHT. 

This weight is used for jewels, goldy^iilver, and liquors. ^ 

The denamnoHons art^ pounds^ ounces^ permytoeiglUSy and 

* grains. # • 

Thus valued. -"# 

24 grains (gr.) make . 1 pennyweight dwt. 

20 pennyweights . . 1 ounce oz. 

12 ounces ... .1 pound • ft. ^ 



# 

EXAMPLES. 



Ih.oz.dwUgr. Ih. o%» dwU gr. lb. oz, dvft. gr* 

4 10 15 16 6 8 11 16 4 6.17 11 

8 G 10 11 10 15 21 6 12 9 

6 9 14 23 6 11 18 17 18 11 19 23 



^ 



20 3 1 2 



AVOIRDUPOIS WEIGHT. 

This weight is used for heavy articles generally, and all 
metals but gold and silver. 

ne dewmdnatunu arej tons^ kvndreds^ quarterM^ poundi^ 

ounces f and drams. 



.1. 



Thus valued. 

16 drams {dr.) make ... 1 ounce ov. 

16 ounces 1 pound lb. 

2'S pounds 1 quarter qr. 

4 quarters, (or 112 lb.) . . 1 hundred cwL 

80 hundrodfl 1 ton T. 



COMPOUxXD ADDITION. 









EXA3fPLES. 




T, cwt. 


qr. Ih. 


oz. 


dr. 


T. cwt. 


qr. lb. ox. dr. 


10 16 


2 24 


9 


12 


856 12 


3 19 11 10 


15 11 


1 15 


12 


9 


537 19 


1 23 6 9 


85 8 


3 19 


13 


13 


638 10 


2 21 12 6 


16 15 


1 14 


10 


8 


887 19 


3 27 15 16 


. 



APOTHECARIES' WEIGHT. 

Tliis weight is used by apothecaries in mixing medicines, 
"t they buy and sell by avoirdupois. 

The denominations are, povnds, otmcesy drams, scrupUif 

and grains. 
Thus valued. 
20 grains (gr,) make . '. . 1 scruple 

8 scruples 1 dram 

8 dfams 1 ounce 

12 ounces 1 pound 

EXA9PLES. 

lb. oz. dr. sc. gr. lb. oz. dr. sc. gr- 

8 5 2 1 16 17, 5 7 2 14 

3 11 7 2 19 

6 8 6 1 12 

5 2 4 2 9 



sc. 


or 


B 


dr. 




3 


oz. 
lb. 




S 

% 



80 3 
85 10 
36 6 


2 1 

3 2 
2 1 


16 

5 

15 





CLOTH MEASURE. 

By this measure, cloths, ribands, Asc. are measured. 

The denominations are, Ells French, Elh English^ EOi^ 
Flemish, yards, qvarters, and nails. 
Thus valued. 

4 nails (na.) make ... 1 quarter qr. 

4 quarters 1 yard yd. 

3 quarters 1 Ell Flemish B. PL 

5 quarters 1 £11 English E. Efu 

G quarters 1 Ell Frttnch E. Fr. \*^ 

EXA3IFLE8. 

Yd, qr. na. E. FL qr, na. E. Fr. qr, na, E. En. qr, us 

56 2 2 80 2 3 16 4 2 53 4 8 

86 1 3 18 1 2 17 5 1 53 8 2 



33 8 2 86 2 1 80 2 2 32 2 

3831 8621 13 38 81 



u 



.^.mM^yi'* 
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LONG MEASURE, 
By this, lengths and distances are measured. 

Tke denominations are^ degrees^ leagues^ ndles^ furlongs^ 
polesy rods or perches^ yards^ ftety inches^ and barley' 
corns* 

Thus estimated. 

8 harleycoms (be.) make 1 inch fit. 

12 inches 1 foot ft 

3 feet I yard yd. 

6i yards (or 16 J feet) . 1 rod, pole,, or perch P. 

40 poles, rods, or perches, ? , r i ^ 

(or 220 yards) ( ^ '^''°"« J^' 

8 furlongs (or 3'.^0 poles, V , -i ]if- 

or 17C0 yds.) ^ 1 mile m. 

8 miles 1 league L. 

60 geographic, or ? ., , , , 

. 694 statute '^ ! "".^^ * ''"Sree deg. 

I 860 degrees make a circle, or the circumference of the 
a earth. 
[ A hand is a measure of 4 inches, and a fathom of 6 feet. 

[' EXAMPLES. 

L deg,m, fur. po, yds, ft, in. be, L, M. fwr.yds. ft. tn. 

[^60 30 5 15 2 2 9 2 6 2 6 75 2 11 

■ ^60 25 7 12 4 1 10 1 8 1 4 95 1 9 

75 35 2 92281 218 15 2 8 

20 55 6 8 1 1 11 2 1 2 5 200 1 6 



■j 



f 



LAND MEASURE. 
By this the quantity of land is estimated. 

The denominations are, acres, roods, perches^ yards, and 

feet. 

Thus rated* 

9 feet (ft,) make 1 yard yd. 

90i yards 1 perch P. 

40 perches .1 rood tL 

4 roods (or 160 perches) . . 1 acre 



^^^^^^^ 


BXAMIIJW. 


! 


A. «. P. 


A. R. P. A. 


R. P. 


2S 3 SO 


■J65 :i 15 246 


3 29 


33 1 16 


375 1 29 762 


1 12 


33 a 54 


.860 3 38 632 


2 11 


68 I 39 


632 2 20 357 


8 20 




CUBIC. OR SOLID MEASURE. 




By this, wood and other solid bodies are taiimaicd. 




are, cords, tonx, yards, feet. 
Thus rftled : 


niirf tncAcA. 


1728 inches (in. 


make ... 1 Toot 


A 


fc 27 foe! . . 


1 ..owl 




' 40 feet of round timber, or ^ , 


50 feel oC hewn timber S 


IZ8 feet . ■ 


1 cord 










Co. ft. in. 


T. ft. in. T. 


ft. in. 


\ 113 I3flO 


6 SO 1384 33 


la 1400 


« ^^4 1500 


2 26 596 fi- 


jf, iKnn 


H 127 1700 


B 18 2«a 




a 63 403 


3 12 iioa 








^ 


TatE. 


Thia relaien'i-i 


r"l^ni- 


^^1 


Thf </f7.mnulrt^ 


'■"■'"■■•■ ■ ' 


'~l 


f,i) Tr.iM ■■ 




■ 


a4l-., 






! 


M 


J 


.■■' 


J 


1 



COMPOUND ADDITION. 



m 



The number of days in the 12 calendar tnonths^ u thus found : 

Thkiy days are in September, 
April, June, and November ; 
February hath twenty-eight alone, 1 
And al) the rest have thirty-one. 

Note. Every fimrth year is called bissextile, or leap-year, in which 
February lias twenty-nine days. 

EXAMPLES. 



r. 


M, da. k. mi. tec. 


11 dm. k. mu eec. 


22 


10 25 16 34 55 


4 350 15 19 5 


34 


6 16 20 48 33 


2 268 13 54 38 


46 


9 13 23 59 59 


6 350 22 50 50 





MOTION. 

This relates to the measure of circles. 
The denominations are, circles, {or revoluHons) signs, de- 
grees, minutes, and seconds. 

The relative differences are, 

60 seconds {sec.) make - 1 minute 

60 minutes - ... 1 degree 

30 degrees - - - - 1 sign 

12 signs (or 360 degrees) 1 circle 

EXAMPLES. 



mt. or 
deg. or • 
sig. 



sig. deg. mi. sec. 

2 24 48 58 

2 29 59 59 

3 21 20 20 



n 



Sig. 

3 20 30 40 

2 25 35 45 

3 26 38 58 



LIQUW MEASURR 

This is used for measuring wine, spirits, cider, beer, dec. 
The denominations are, tuns, pipes or butts, hogsheads, har- 
rels, gallons, quarts, pints, and giUs. 

Thus estimated. 

4 gills {gi.) make - - 1 pint 



2 pints 

4 quarts 
gallons - 

■it hogsheads 

5 pipes (or four hogsheads) 



1 quart 

1 gallon 

1 h(^head 

1 pipe, or.butt 

1 tun 



qt. .i. 

got' 
hhd. 

pi. M 

T. 



Nde. By a law of Penn^lvania, 32} gallons make a barrel, tod 

"'"arrel. 



J6 fftttoiM make a half barrel 



ca 



CQMPOtXD SUB1«ACTK»I. 



T. hkd. gal. qt. pi. 

4 3 53 2 1 

2 2^ 3 1 

e 1 62 1 1 



T.kkd.gaL 
24 2 39 
19 3 54 
34 1 50 



DRY MEASURE. 

This u» used for measuring grain, salt, fruit, &c. 

Tkt denominadons are^ bushels^ pecks, quarts^ ami pimU^ 

Thus estimated. 

2 pints (pi.) make 1 quart ^ 

^ quarts . . . . i peck P* 

4 pecks (or 32 quarts) - • 1 bushel hm. 



25 2 4 

86 3 6 

34 1 2 

78 2 7 



EXAXFLES. 

hu, P. qt* 

256 3 6 

243 1 6 

468 3 1 

584 2 7 



Im. P. fU 

34156 3 7 

2003 1 2 

9i;0 3 6 

4809 



SECTION 3. 

* 

OP COMPOUND SUBTRACTION. 

Compound Subtraction is the taking a lesser number 
from a gntatcr, of divers denominations, and thereby finding 

llio diffcHMK^. 

RULE. 

Set down the lesser number under the greater^ as in com- 
pound addition. Then beginning with the lowest number, 
subtract as in subtraction of whole numbers : when the 
lower numlKir is greater than the upper, take it from as 
many of that denomination as will make one of the greateri 
and to the remainder add the upper number, set down tfaa 
amount and carry one to the next, and so proceed till all an 
'ted. 



COMPOUND SUBTRACTION. 91 

PROOF. 
Add the remaiDder to the lower line. 

EXAMPLES. 

£. «. d. qr. T. cwU qr. lb. ox, dr. 

From 256 15 6 i From 246 15 2 18 11 6 

Take 129 12 8 | Take 89 16 1 24 8 15 



Rem. 127 2 9 | 



Proof 256 15 6 i 



'. 



mi. fur. P. ft. in. be. 
From 250 4 24 10 6 1 
Take 125 6 30 5" 10 2 



D. h. mi. sec. 
From 325 18 30 24 
Take 236 20 45 50 



From 6 16 32 29 
Take 3 24 16 48 







; hu. P. 

From 204 2 
*Fake»>150 3 


qt.pt 
6 1 
2 


* * 






••T. hkd.gal.qt.pt. 
From 60 2 45 2 1 
Take 20 3 60 3 




From 
Take 


A. 

1658 
1249 


R. P. 

2 Vj 
8 ?4 









Promiscuous Questions in Compound Addition and 

Subtraction. 

1. A merchant bought five pieces of linen, containing as 
follows : No. 1, 36 yards 3 quarters 2 nails ; No. 2, 46 
yards 1 quarter 3 nails ; No. 3, 48 yards 2 quarters 1 nail ; 
No. 4, 52 yards 3 nails ; No. 6, 64 yards 2 quarters ; how 
many yards were in all ? Ans. 2^7 yds. 2qr. Ina. 

2. Sold 5 head of beef cattle, at the following prices, viz : 
the first for 61. 2»» 4d. the second for 51. 10s. Q^d. /he third 
for 7/. the fourth for SI. 10s. 6d. the 5th for 91. 2s. dd. and 
received 22Z. 10«. 6d. in ready payment, and a note for the 
remainder ; how much did the cattle cost, and for how mucl^ 
was the note given ? 

Ans. The cattle cost 36L 6s. lid. and the note wan S^"* 
l^l.l6s.7id. 
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3. A silversmith bought 26i6. 9oz. lOdwt. of silver, and 
wrouglit up 18Z&. 16dwt, lOgr. how much has he left? 

Ans. Sib. Soz. ISJiirf. 14^. 

4. A physician bought 6lb, lOoz. 6<2r. '2sc, (apothecaries' 
weight) of medicine, and has used 4/^. 5o3. 4dr. Igc. 11 gr. 
what quantity has he yet remaining ? 

Ans. 2lu. 5oz. 2Jr. Otc. Sgr. 

5. William was bom on the 15th day of January, 1816, 
at 6 o'clock in the morning, and Charles was bom on the 
20lh of March, 1817, at 9 in the evening ; how much older 
^ William than Charles? Ans. 1 vear, 2mo. 5d. 15h. 

6. An innkeeper bought four loads of hay, weighing as 
following, viz, first load, 18 hundred 2 quarters and 14 lb. 
second load, 16 hundred 3 quarters 18 lb. third load, 22 
hundred and 24 lb. fourth load, 24 hundred and 1 quarter * 
how much hay in all ? Ans. 4 tons 2 hundred. 

7. From a piece of broadcloth which at first measured 
65 yds. I sold to A 5^ yds. to B 6^, to C 7|, to D a quan 
tity not recollected, and to E just half as much as to D ; on 
measuring the remainder, I found there was 20^ yds. lefl ; 
how many yards did D and £ each receive 1 

Ans. D 10, and £ 5 yds. 

8. A wine merchant bought 1 pipe 2 hhds. and 3 qr. 
casks of wine, each 26 galls. ; of these he sold 1 hhd* and 
2 qr. casks ; he also found that the pipe had leaked 17 galls, 
the remaining hogshead 11, and the cask 5^ ; how many 
galloas did he buy, and how many had he left 1 

Ans. Bought 330 g^ls. left 181i galls. 

9. Bought 4 pieces of cloth, the two first measured 9 Ellis 
Fr. 3 qr. 2 na. each, and the two last 8 Ells Fr. 2 qr. 3 no. 
each, of these I add 40^ yards ; how much have I left f 

Ans. 18 y. 2 qr. 2 na. 



SECTION 4. 

OP COMPOUND MULTIPLICATION. 

Compound Multiplication teaches to multiply any given 
quantities or numbers of divers denominations. 

Case 1. 

When the multiplier does not exceed 12. 



COMPbUAD MULTlFLlCAtlON. 
RULE. 



as 



Begin by muitipIyLiig the lowest number first, u in inte- 
gers; divide the product by^that number which will make 
one of the greater. Set down the remainder, if any, and 
carry the quotient to the next number. 



EXAMPLES. 



24 10 6 i 
2 

2)49 1 1 

24 10 6 i Proof. 



T. cwt» qr. lb. ikz* dr» 
48 14 1 4 12 11 

8 



/6. oz* dioL gr. 
14 4 11 11 

5 





8 


mi. /wr. p. 
24 6 34 

8 




bu. 

48 


pc. qt. 
3 6^ 
11 





d. 

84 



bth pc. qt* 
24 3 7 

8 



ydS' ft* in. be. 
24 2 8 2 
6 



h. , mi. 9€c. 
19 38 16 
9 



hhd. gal. qt.pi. 

25 48 3 1 

11 



A. R. P. 

89 3 26 
9 



• , i' 

Y. m. w.d. 

125 8 3 4 

12 



:'■ J 



AppUeaiian. 

£• $• d. 

1. 6 yards of cloth at 2 6 4 

2. 9 do. at 12 6i 

3. 11 bushels of flax-seed at 12 9} 

4. 12 do. clover-seed at 2 4 2} 



£• 8. d» 

Am. 11 11 8 

10 

7 



2 8i 
8i 
26 10 6 



• Case 2. 

When the multiplier exceeds 12, but is tke loaet f roiiiet 
of any two fadpr^ in the taUe. 



-_»*. 



«f 



* .. 



OOlfFOUND MULTinieATlOR. 

RULE. 

Midtiply the given sum by any one of theae, in d» 
as above, and the product by the other. 



Multiply 12 8 


d.qr. 

6 i by 18=»X 6 
3 


37 5 


01 



223 13 


44 



AppUeaium. 

I. Multiply 4T. Sciol. Iqr. leib. dot. lOiir. |>y 80. 

AnM. 1507. 2cwt,lqr. 70. Oof. 8dr. 
S^ 1201. 6s. 9d. by 24. Ans. .288SL 2s. Oi. 

3. 247. Acwt. 2qr. 726. by 48. 

Am. 11027. lOouir. Ogr. Olb. 

Case 3. 
When the multipliar is not the exact product of any two 

filOtOfS. 

RULE. 

Multiply as in the last case, by any two ftctors that will 
come the nearest to the mult^lier, but less ; and add for the i 
deficiency. 



bu. pc. ^ 
Multiply 12 2 4 by 17 

4X4+1=17 



60 


2 



4 


202 
12 



2 


0=10 
4= 1 



214 2 4 17 

t. Multiply OD. ik. I2nd. dtec by 20. 

Aim. 237Z>. Ik. IKM. SfisM 



.. .^M 



COMPOUND DIVISION. 86 

Case 4. 

When the multiplier exceeds the product of any two fiu> 
iors in the tahle. 

• RULE. 

Multiply by the units figure, as in case 1, and set down 
the amount; again multijply the given sum' by the figure of 
tens, and that product by 10, and place this amount under 
the first ; again multiply by the figure of hundreds, and the 
product by 10 and 10, which set down under the other pro- 
ducts — in the same way for thousands, by three tens, &c. 

EXAMPLES. 

8, d. 2 6 2 6 

Multiply 2 6 by 245 4 2 

5 , 

10 6 



12 6 first, or units product 10 16 

5 6 6 second, or tens 4o. ^— 

25 6 6 third, or hundreds do. 5 2 10 
10 



Aim. 30 12 6 total. 



25 



lA Xt* S» (*• iff 8» d» 

2. Multif^ 14 6 by 240 Ant. 17 A 

8. 1 2 3 117 " 180 8 8 

4. 1 2 6 276 800 7 6 



SECTION 6. 

OF COMPOUND DIVISION. 

Compound Division, teaches to divide any sum or quan- 
tity of divers denominations. 

Case 1. 
When the divisor does not exceed 12. 

RULE. 
Divide the highest, or Icll-hand denomination ; if any re- 
mains, multiply by that number which will reduce it to the 
next highest, add this product to the second, then divide as 
before, and so proceed 'till all are divided. 
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Proof — ^By compound multiplication. 

BXAJtPLH. /. ■ ; 

£. 8. d.qr. £• «• 4j09T 

2)465 10 6 i a^563 16 . fj i 



Quotient 232 15 8 i 

2 






Proof 465 10 6 i 

T. cwt. qr. Ub. yd9. ft. in. 

6)01 16 1 14 5)960 1 

T. hhd. gal. qt. w. d. k. mL jec 

8)468 1 48 3 10)30 6 18 48 50 

Cues. 

When the divisor is the exact product of any two fadon 
in Jthe table. 

RULE. 

Divide first by one as above, and the quotient by the 
other. 



6)224 12 6 by 30=6X5 
6) 37 8 9 

Quotient 7 9 9 

£. s. d* ii* $• d, 

2. Divide 184 18 8 by 44 . Itu. 8 1 4 

8. 984 144 6 16 8 

4. 474 ^0 72 6 11 8 

Cases. 

When the divisor is not the ezACt product oT any two ho 

tors in the table, or exceeds them. 

RULE. 
Divide the highest denomination in the given sum, in tte 
same manner as in case 2, of whole numbers; reduce ti» 
roauunder, if any, to the next lower denomination, adding k 
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to the number of the same denominatkHi in the given sum ; di- 
vide this ill the same manner, and so proceed till all are divided. 

EXAMPLES. 

1. Divide 264Z. 10«. lid. by 25. 

35)264^ 10a. Ud. (102. lU lyU Am. 
25 

"l4 
20 

25)^(11 
25 

25 

15 
12 

25)187(7 
175 

I2 

4 

25)^(2 
50 
£. t. d. j6. t. d 

2. Divide 409 13 9 by S45 Am. 13 9 

3. 232 4 9 5£4 8 10^ 

4. 3236 12 4f 454 4 18 11$ 
6. 132 8 68 1 18 10 

Promiscuous QueMttons^for exercUe^ in the foregoing rules 
of Compound Addition, SuhiracHon, JIfultiplication and 
Division. 

1. What is the value of 672 yards ^f linen at 2s. &d. per 
yard ? Ans. 811. 4$. 

2. A goldsmith bought 11 ingots of silver, each of which 
weighed 426. loz. I5dwi. 22gr, how much do they all 
weigh? Ans. A6lb. loz. I6dwt. 2grm * 

3. Bought 8 loads of hay, each weighing 1 ton 2 huncbred 
3 quarters 16 pounds ; how much hay in all? 

^ Ans. 9 ton 3 hun. 161b. 

4» Divide 9 ton 3 hundred 161b. into 8 shares. 

Ans. 1 ton 2 hun. 3qr. 161b. 

5. Botiqght 15 tracts of land, each containing 300 acres 
9 iQodB and 20 perches; what is the amount of the whoU"* 

Afu. 4509 Bcara& \ ^« *^ "C 
D 
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6. Divide a tract of land containing 4509 acres 1 rood 
and 20 {K;rclies equally among 15 persons; what is each 
ouo'm sUtiml Ans. 300 acres 2 roods 20 perches. 

7. bought 170 bushels of wheat for 201 dollars 37i cts. 
what iH it i>er hushel? Ans. 1 doll. 12^ cents. 

H. W a inan sfK^nds 7 pence per day, how much will it 
amount to in a yourl Ans. 10/. 12«. llil. 

0. What is the value of 1000 bushels of coal at 10^ oente 
|)cr buslu;! ? Ana. 105 dolls. 

10. bought l^fi gallons of brandy at 1 dollair and 62i 
cents \Hir gallon, which was sold for 2 dollars and 5 cents 
|)cr gallon ; required the prime cost, what it was sold for, and 
the gain? Ans. prime cost 219 dolls. 37^-ct8. 

sold for 276 dolls. 75 cts. gain 57 dolls. 37^ ots. * 

11. If 27 cwt. of sugar cost 47Z. 12^. lOid. what cost 1 
cwt. ? Ana„ 11.168. Sid. 

12. Suppose a man has an estate of 9708 dollars, which 
ho dividt^s among his four sons : to the eldest he gives f , and 
to tlio other thrcK; an equal share of the remainder ,* what is 
the share of ca(*h ? 

Ans, eldest son, 3883 dolls. 20 cents, other sons, each 
1941 dollars 00 cents. 

13. A dollar weighs lldwt 8gr, what will 45 dollais 
weigh at that rate? Ans. SBaz, 

14. An eagle of American gold coin should weigh lldwt. - 
6^. — now ir>0 were found to weigh 84o3. 7dwt. 20gr. how • 
much was this over or under the just weight ? Ans. Qgr. oyer. 

15. What cost 2} cwt. of sugar, at 13 cents 3 milb per 
pound ? Ans. 37 dolls. 24 cts. 

10. A nH'n.*hant do{)osited in bank 35 twentv-dollar notes, 
83 cagk^, 2(^4 dolls. 642 half dolls. 368 qr. doUs. 256 
twelve and a half cent pieces; he at^erwards gave a check 
to A for 5()0 dolls, and iinother to B for 820 dolls. ; what 
sum has he still reniiiining in Ixmk? Ans. 679 doUs. 

17. A merchant bought a piece of broad cloth containing 
u6 }'Brds, at 4 dolls. 66 cts. per yard ; of this he found 4 
yards wi*n» so ilamageil that he sold them at half price ; 8 
yanls he« sv>ld ut 5 dolls. 50 cents per yard : on tiie whole 
piece he gained 29 dolls. 56 cents : at what rate did he aril v 
the remainder ? Ans. 6 dollars per yard. 

i« Kivo travellers, upon leaving a tavern ui the morning, 

i»vre charged 12^ cents each for their beda, 4 

um ibr their supper and bi«ak&st) 75 ceola for 
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liquor among them all, 25 cents each for hay ; the remain- 
der of their bill, which amounted to 6 dollars, was for oats 
at 2i cents per quart; how many gallons of oats had they, 
and how much had each man to pay ? 

Ans, 8 J gallons; each paid 120 cents. 

19. A laborer engaged to work for 75 cents per day, 
working 8 hours each c^y, or 8 hours for a day's work ; but 
being industrious he worked 12 hours 25 minutes each day 
for five days, and then 11 hours 30 minutes for 9 days more ; 
what sum is he entitled to receive for his services ? 

Aru. 15 dollars 52 cents 3 mills -f 

20. If 25 hhds. contain 1534 galls. 1 qt. and 1 pt. of 
brandy, each an equal quantity, how much is there in each 
hogshead? Aru. 61 galls. 1 qt. 1 pt. 

21. If a man do 114 hours 45 minutes work in 9 days, 
how long did he work each day? Ans. 12 A. 45mi. 

22. Divide 180 dollars among 3 persons A, B, and C; 
give B twice as much as A, and C three times as much as B. 

A 20 dolls. 
Ana. 'IB 40 
C 120 



SECTION 6. 

OF REDUCTION. 

Reduction is the changing of numbers from one denomi- 
nation to another, without altering their real value. - Thus, 
1 dollar, if reduced to cents, will be 100 cents, which in 
their real value are equal to 1 dollar : or, 3 feet reduced 
to yards, is one yard, which is still the same length as the 
8 feet. 

RULE. 

If the reduction is from a higher to a Imoer denomina- 
tion, multiply ; but if from a lower to a higher dcnomina- 
iiony divide by as many of the next less as make one of the 
greater ; adding the parts of the same denomins^on to the 
product as it d^oends ; and setting down the remainders as 
It ascends. . .y 

Reduction ascending, and desocndmg, mutually prove wem'. " 
ollnr. f 
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A TABLE of other 

Fouod Sterling- 
Pound of Ireland . 
Pagoda of India . 
TaJe of China 
Millree of Portugal 
Ruble of Rueeia . 
Rvpee of Bengal . 



ForeiffH Cot'iw, See. with their value in Federal 
t eetaSiehed by a late act of Congress, 



E. d. d. c. m. 
4, 4 4 4 
4, 1 
1, 9 4 
1, 2 4 
1, 2 4 
0, 6 6 
0, 5 5 5 



Emdmd.c* 9n. 

The Guilder of the 

U. Netherlands 0, 3 9 

Mark Banco of Ham- 
burg 0, 3 3 5 

Livre Tumois of 
France 0, 1 8 5 

Real Plate of Spain 0, 1 



MONEY, 

Cents are reduced to pence by subtracting one-tenth of 
their number. Pence are reduced to cents by adding one- 
ninth of their number. * 

Pence are to cents as 9 is to 10, and to mills as 9 to 100. 
This only applies where the dollar passes at 7«. 6cZ. or 90 
pence. 

1. Reduce 100 cents to pence. 

10 ) 100 cents 
10 



90 pence. Ans* 

2. Reduce 90 pence to cents. 

9)90 pence 
10 



\ 



100 cents. Ans» 
3. Reduce 125Z. 10^ ^d. to ikrthings. 

125Z. 10«. Q\d. 
20 



2510 shillings 
12 



30126 pence 
4 



t«t- 



■ 'I 




#-< » j» 



120506 forthings. Amu. ^m^ 

4. Reduce 120506 farthings to pounds* 

Ana. 1252. KU. 6^ 
6b Reduce 260 cents to pence. ^/\, Ars% 2S4iL 



■».■■■ 



cA 



D 2 - ^ . 
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6. Reduce 480Z. 19s. 9dAo cents. 

Ans. 128263^ cents. 

7. Reduce 4658 pence to pounds. Ans. 191, 8«. 2d[. 

8. Reduce 648 pence to a'nts. Ans. 720 cents. 

9. Reduce 720 cents to pt^nc^e. Ans. 648 penoc. 

10. Reduce 24235 halfpence to pounds. 

Ans. 50Z. 9s. 9id. 

11. How many pounds, Pennsylvania currency, in 21^ 
French crowns ? Ans. 891. 2s. 

12. In 291. 175. how many cents and dollars ? 

Ans. 7960 cents— 79 dolls. 60 cts. 

13. In 375Z. Pennsylvania currency, how many dollars? 

Ans. liMO dolls. 

Note. To brings ponnds (Pcnn. currency) to dollars, multiply l^ 9 vufi 
divide by 3 ; and doUan to i)ound8, multiply by 3 and divide by 8. • 

TROY WEIGHT. 

1. Reduce 115200 grains to pounds. Ans. 202. ■ 

2. Reduce 30/A. to grains. Ans. 172800^. 

3. Reduce 45048 pennyweights to ounces. 

Ans. 2282oz. Sdwi. 

4. Reduce Alb. 8oz. Hidwt. 20gr. to grains. 

Ans. 27260^ 

5. Reduce 27260 grains to pounds. 

Ans. Alb. 8o2. 15dwt. 20gr. 

6. In 24 spoons, each weighing Sdwt. 6gr. how many 
grains 1 Ans. 4752^. * 

AVOIRDUPOIS WEIGHT. 

1. Reduce 3 tons to pounds. Ans. 67201b. 

2. Reduce 2867200 drams to tons. Ans. 6 tons. 

3. Reduce 5 tons to drams. Ans. 2867200dr. 

4. In 6 barrels of flour, each weighing Icict. Sqr. Low 
many pounds? .' Ans.lllQlb. 

5. In l(\cict. 2(ir. 14Z6. how many pounds? , 

Ans. 1 862Z6, 

6. In a load of hay weighing 2876Z/;. how many hun- 
dreds? «» Ans. 2dcwt. 2qr.20lb. 

APOTHECARIES* WEIGHT. 
1. Reduce Iblh. to scruples. Ans. 4320«c. 
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2. la a bottle coutainmg Sib. of calomel, how majBy 
grains? Ans. 17280^, 

3. In 2|Z6. of drugs, how many parcels, each 16 drams ? 

Ans. 15 parcels* 

4. In 576000 grains, how many pounds ? 

Ans. 100Z6. 

CLOTH MEASURE, 

1. Reduce 250 yards to nails. Ans. 4000 nails* 

2. In 8642 nails, how many Ells English ? . 

Ans. 432 Ells E. 2 nails. 

3. In 324 Ells French, how many yards ? 

^ • Ans. 486 yards. 

4. In 16 bales of cloth, each measuring 36 Ells Flemish, 
how many yards 1 Ans. 432 yards. 

LONG MEASURE. 

1. Reduce 260 miles to inches. 

Ans. 16473600 inches. 

2. Reduce 11 miles 7 furlongs 38 perches 2 yards 2 feet, 
to barley-corns. Ans. 22800606c. 

3. Reduce 1267200 feet to geographical degrees. 

Ans. 4 degrees. 

4. Reduce 3 leagues 2 furlongs 110 yards 1 foot 5 inches, 
to inches. ' Ans. 590057 inches. 

5. How many inches will reach round the world, at 60 
miles lo a degree ? Ans. 1368576000 inches. 

LAND MEASURE. 

1. Reduce 25 acres to perches. Ans. 4000 perches. 

2. Reduce 176000 perches to acres. 

Ans. 1100 acres. 

3. A tract of land containing 640000 perches is to be 
divided into 400 equal shares ; how many acres will be in 
(.•ach share ? Ans. 10 acres. 

4. In 10 acres, how many square inches 1 

Ans. 62726400 inches. 

CUBIC, OR SOLID MEASURE. ^ 

!• Reduce 3200 feet of wood to cords. 

Am. 9^* 
t 
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■ I 

'^jp. In 20 tons of square timber^ how many feet ? 
'■' Arts. 1000 feet. 

3. In 30 tons of round timber, how many inches ? 

Ans. 2073600 inches. 
Nate, The cubic fbet of any circular body, such as grlndstunes, &c 
if fimnd in the following manner. Add half the diameter to the whote 
diameter ; multiply the amount by the aforesaid half, and tliis product 
by the thickness ; this will give the contents in cubic inches ; divide 
these by 1728, and the quotient will be the cubic icet 

4. In a grindstone 48 inches diameter and 6 inches thick, 
how many feet ? 

48 diameter 
24half da 

^^ ■» 

72 

24 

288 
144 

1728 
6 



1728 ) 10368 ( 6 cubic feet Am. 
10368 



5. In a millstone 4 feet 6 inches diameter, and averaging 

18 inches in thickness, how many cubic feet 1 

54 
27 



81 
27 

567 
162 

2187 
18 

17496 
2187 

1728) 39366 (22 feet 1350 inches. Am, 
3456 

4806 
3456 

1S50 



DECIMAL ARITHMETIC. 45 

TJMR 

1. Reduce 8* weeks 2 days G hours 20 minutes, to minutes. 

Ana* 83900 minutes. 

2. Reduce ten years to seconds. 

Ans. 815576000 sec. 

3. How many days since the commeucemcnt of the 
Christian era to the present time, 1823 1 

Ans. 465850 days 18 hours. 

4. How many seconds in a week ? Ans. 604800 sec. 

LIQUID MEASURE. 

1. Reduce 4 tuns to pints. Ans. 8064 pints. 

2. Reduce 4032 pints to hogsheads. Ans, 8 hhds. 

3. Reduce 38 hogsheads to pints. Ans. 19152 pints. 

DRY MEASURE. 

1. Reduce 78 bushels 3 pecks 7 quarts to pints. 

Ans. 5054 pints. 

2. Reduce 2196 pints to bushels. Ans. SAbu. Ipc. 2qt. 



PART III. 
DECIMAL ARITHMETIC. 

Decimal Arithmetic is a plain and easy method of dis- 
coi^ering the value of an unit, or one, divided into any given 
number of parts. Thus, if 1 dollar is divided into 10 equal 
parts, any one of these parts will be one-tenth, 2 will be 
two-tenths, 3, three-tenths, &c. Again, if 1 dollar is divided 
mto a bundled equal parts, any one of these will be one> 
hundredth, 2, two-hundredths, &c. 

The number of parts into which the unit is divided is 
called the denominator, and any number of these parts less 
than the whole is called the numerator, and which always 
stands over die denominator ; thus, 

2 numerator 

10 denominator 

m read two-tenths ; and these two so placed constitute 
w4iat is termed a, fraction. In decimal fractions, the de* 
nominator can only be an unit, with owe ot iwstft ^assjweas 
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added thereto ; as y\, f^^^, -j^ir' Th® numerators of these 
are usually written without their denominators, and are dis- 
tinguished from whole numbers, by prefixing a point called 
the separatrix, as ,5 ,25 ,225. 

Ciphers placed to the right hand of decimals, make no |. 
change in their value, for ,5 ,50 ,500, 6lc. are decimals of 
the same value, each being equal to J. But when prefixed 
to the decimal, they decrease the value in a^tenfold propor- 
tion. Thus, ,5 ,05, ,0t)5, have the same proportion to each 
other as 5, 50, 500, have in whole numbers. 

Tliis is made plain by the following 

TABLE. 



Integers 


t 

1. 


Decimals. 


1 




5 








5 


,5 




5 





,0 5 


• 6 








,0 5 


5 








,0005 


5 








,00005 


5 








,000006 


1 s 






hundred 
thousand 
n thousand 
iiund. thou, 
million 




1 




cs cs i2 ^ tf 


• T?«- 5 








Wl 


Tc-ns 
Units 


T(;nth8 
Parts 
Parts o 
Parts 
Parts 
Parts 
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ADDITION OF DECIMAL& 

RULE. 

Set down the numbers according to thcb* value, ots*— 
units under units, tenths under tenths, &c. Then add as 
^ addition of whole numbers, and place the point in tlw 
-.--^ wncf^^y under those in the given sum. 
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EXAMPLES. 

2468,5036 3460000,0000643 

521,0428 460000,000643 

32,0004 3400,3680005 . 



3021,5468 



8. Add 283,604 + 490006,003275 -f 21,05 + 1,2 + 
6200,3476. Ans. 496512,204875. 

4. Add ,246 + ,01 2 + ,02 + ,6 + ,41 3 + ,5. Ans. 1,791. 

5. Add 25,52 + 225,005 + ,0035 + 844 + 2,2 + 300,825 
+ ,00005. Afis. 1397,55355. 

6. Add one hundred and twenty-five, and five-tenths, + 
ten thousand, and five millionihs, + fifteen, and seventy-two 
thousandths, + two, and one hundredth. 

Ans. 10142,582005- 

7. Add five, and four-tenths, + fifteen and four hundredths, 
+one hundnxl,' and four thousandths, + six thousand and 
four hundred thousandths, +ninoty-thr(« thousand eight 
hundred and eigiity, and four ten thousandths. 

Ans. 100000,44444. 



SFXTTION 2. 

SUBTRACTION OF DECIMALS. 

RULE. 

Set the loss under the greater, with the points as in addi- 
tion, and place the point in the remainder, in the same 
maimer. 

From 6432,50437 jprnm 84^04* From 15,6547 

Take 869,95429 Take i6>||,541>3«fS .< Take 7,35 



Rem. 6062,55008 



"^z 



4, From 45,005 take 23,65482. Ans. 21 ,35018. 

6. From six hundred and twenty, and two-tonthji, take 
two hundred and two thousandths. Aaa. A:!^ jd^ 



■*.'■ 



'4 
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6. From 5 take ,10438. Ans. 4,89562. 

7. From 2 take ,00002. Ans. 1,99998. 

6. From sixteen take sixteen thousandths parts. 

Ana. 15,984; 

* 

WBcrnoN 3. i^i- 

f ^■■' 

MULTIPUCATION OF DECIBIAL& ■ 

RULE. 

Multiply as in whole numbers, and from the product 
point ofT as many on the right-hand for decimals, as there 
are in both the factors. If the whole product should be too 
few, then must ciphers be added on the lefl of the product 
till an equal number is had. 



Multiply 29,831 
by ,952 

59662 
149155 
268479 



24,021 
4,23 

72063 
48042 
96084 



Product 28,399112 



101,60883 



22,2048 
,12345 

1110215 

888172 
666129 
444086 
222043 



2,741120835 

Ans. ,00178600398 

3678,7661 

,00000542366 



4. Multiply ,385746 by ,00463 

5. 158,694 23,15 

6. ,024653 . ,00022 

7. Multiply twenty-five and four hundredths, by two thou- 
sandths. Ans. ^05008. 

8. Multiply six hundred and forty-five, and three thou* 
sandths, by five millionths. Ans. ,003225ai5. . 

Note, The product of any nomber when multiplied by a deehnal 
tinly, will be less than the multiplD&siid, in the tame pBopcictioii. m the 
mtitipthr m less than one. 



,4, -■■■'■■ 
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CONTRACTION IN MULTIPLICATION OF DECIMALS. 

If only a limited number of decimals is sought for, instead 
of retaining the whole product, obtained by the foregoing 
method, work by the following 

RULE. 

1. Set the multiplier, in an inverted order, under the 
multiplicand, placing the units figure of the multiplier under 
the. lowest decimal place in the multiplicand, that is wished 
to'be retained. 

.Jt. In multiplying, omit those figures in the multiplicand 
which are on the right of the multiplying figure, but to the 
first figure in each line of the product, add the carriage 
which would arise from the multij)lication of the omitted 
figures, carrying one from 5 to 15, 2 from 15 to 25, 3 from 
25 to 35, ikc. Place the first figures in each product di- 
rectly under each other, and add as in addition. 

Note. If yoa would be absolutely certain that the last figure retained 
u the nearewt to the truth, work for one place mere than you wish to 
retain. 

EXAMPLFS. 

1. Multiply 34,6733 by 3,1416, retaining four decimal 
places in the product. 

34,6733 

i 61413 inverted 

( 



1040199 

34673 

13S69 

347 

208 



10S,9296 Ans. 

2. Multiply ,78543 by ,340787, retaining five decimal 
places in the product. 

340787 Or thai, ,78543 

34587 infcrtad 787643,0 

24275 23563 

2774 3142 

173 471 

14 55 

1 6 



E 
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3. Multiply 23,463 by 2,34, retaining three decimals. 

Ans. 54,903. 

4. Multiply 234,216 by 2,345, retaining two decimals. 

Ans. 549,23. 

5. Multiply 3,141592 by 52,7438, retaining four ded 
mals. Ans. 165,6995. 



SECTION 4 

DIVISION OF DECniALS. 

RULE. 

Divio£ in the same manner as in whole numbers, and 
point off on the right of the quotient as many figures for de- 
cimals, as the decimals in the dividend exceed those in the 
divisor. When the decimals in the divisor exceed those in 
the dividend, let ciphers be added to the dividend, till they 
equal those in the divisor. And if there be a remainder, M 
ciphers be annexed thereto, and the quotient carried on fo 
any- degree of exactness. 

EXAMPLBS. 

29,831 ) 2^ ,399112 ( ,952 24,021 ) 101,60888 ( 4;38 
•-^68479 96084 



155121 55248 

149155 48042 



59662 72063 

59662 72063 



Note. When the divisor is 10, 100, 1000, Ac the division is perftrm- 
cd by pointing off as many figures in the dividend Sx decimtb, as 
ihere are ciphers in the divisor. 

lOi 1685,6 

Thus, 6856 divided by 100 > is {68^ 

1000) ^6,856 

3. Divide 65321 by 23,7 Ans, 2756,16+ 

4. 234,70525 64^25 3,658 

5. 10 3 3,3338+ : 

6. 9 ,9 10 

/. ,00178600398 ,00468 ,885748 
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8. Divide ^2327898 by 2,46 iliM. ,09463 

9. ,2327898 ,09463 2,46 
10. ,000162 ,018 ,009 

CONTRACTION IN DIVISION OP DECIMALS. 

When only a limited number of decimals in the quotient 
is sought for, work by the following 

RULE. 

1. Take as many figures only on the lefl hand side of 
the divisor, as the whole number of figures sought for in the 
quotient, and cut off the rest. 

2. Make each remainder a new dividend^ and for a new 
divisor^ point ofiT one figure continually from the right hand 
of the former divisor, taking care to bring in the increase, 
or carriage of the figures so cut ofiT, as in multipUcation. 

Note, When the whole divisor does not contain as many figfures as 
•re sought for in the quotient, proceed as in common division, without 
entting off a figure, till the figures in the divisor shall equal the re- 
maining figures required in the quotient, and then begin to cut o^ as 
above durected. 

EXAMPLES. 

1. Divide 14169,206623851 by 384,672258, retaining 
four decimal places in the quotient, or in all six quotient 
figures. 

3.8.4,6.7.2|258 ) 14169,206623851 ( 36»8845. Ant. 

1154017 



262903 
230803 

32100 
80774 

1326 
1154 




.-*«^ 



^ 
* 



_* 
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3. OiTide ,07567 by 2,32467, true to four decunaa pl^ 
«r three significant figures, the first being a cipher. 

2,3.2|467 ) ,07567 ( ,0326. Aw. 
607 

59 
46 

13 
14 

3. Divide 5,37341 by 3,74, tine to four dedmal |dbee 

3,74)5,37341(1,4367. Ans. 
374 



1633 
1496 

1374 
1122 

252 
224 

28 
26 



4. Divide 74,33373 by 1,346787, true to three decii 
places. Ans. 55,19 

5. Divide 87,076326 by 9,365407, true to three decii 
places. Ans. 9,29' 

6. Divide 32,68744231 by 2^5, true to two decir 
ulaces. Am. 18,3' 

7. Divide ,0046872345 by 6,24, true to five decir 
piaces. Ana. ,0007i 



SECTIONS. 

REDUCTION OF DECIMALS. 

Caae 1. 
Tm mdnod a iv^ffx fraction to a dodmaL 



,» 
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RULE. 

Annex one or more ciphers to the numerator, and divide 
by the denominator; the quotient will be the answer in 
decimals. 

EXAMPLE. 



1. 


Reduce i to a decimal. 








4)1,00 








,25 Ans. 




2. 


Reduce i to a decimal. 




Ans, ,5 


3. 


J to a decimal. 




,75 


4. 


} to a decimal. 




,875 


5. 


^V to a decimal. 




,04 


6. 


IJ to a decimal. 




,95 


7. 


A of a dollar to cents. 


,40cts 



Case 2. 

To reduce numbers of different denominations to a dec>- 
mnl of equal value. 

RULE. 

Set down the given numbers in a perpendicular column, 
having the least denomination first, and divide each of them 
by such a number as will reduce it to the next name, annex- 
ing the quotient to the succeeding number ; the last quotiait 
will be the required decimal. 



EXAJf]K<E> 



1. Reduce lis. S^d. to the decimal of a pound. 



4 
12 
20 



3 

8,75 

17,720166 



,8864583-1- Ans. 



2. Reduce 19^. to the decimal of a pound. " Aru. ,95 

3. - 3rf. to the decimal of a shilling. ,25 
Sd. to the decimal of a pound. • ,0125 
4cewt. 2qr. to the decimal of a ton. . ,225 
2qr. I4lb. to the decimal of a cwt. ,685 
3^. Sna> to the decimal of a yard. ^^^1^ 

E 2 



4. 
5. 
6. 
7. 
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'Cased. 
To leduoe a decimal to its equal value in intagen. 

RULE. 
Multiply the decimal by the known parts of the inte|^. 

EXAMPLE. 

1. Reduce ,8864583 of a pound to its equivalfiot value 
in inters. 

,8864583 . 
20 



.t 



«. 17,7291660 

tU 8,7499920 
4 

ft. 2,9999660 



It is usual when the left hand ligure in the remaining 
decimal exceeds five, to expunge the remainder, and add* 
one to the lowest integer. Thus, instead of 17«. 8d. 2,999, 
&c. we may say 17«. 8|d[. Ans» 

2. What is the value of ,75 of a pound ? Atuu 15<. 

3. What is the value of ,7 of a pound troy ? 

Ans» 8oz» Sdwt. 

4. What is the value of ,617 of a cwt. ? 

Ans. 2qr. ISlb. 1 oz. lO-{-dr. 

5. What is the value of ,3375 of an acre ? 

Ans. 1 rood^ liper. ^ 

6. What is the value of ,258 of a tun of ww? 

^ Ans. Ikhd. 2-f^Zj. 

7. What is the proper quantity of ,761 of a day ? 

. Ans. 18A. 15mt. 50,4src. 

8. What is the proper quantity of ,7 of a lb. of silver 7 i 

Ans. &0Z. &dfDtm I 
Ok What is the proper quantity of ,3 of a year? ;' '. 

Ans. 109(2. IHh. iStai. 
10. What is the diiference between ,41 of a day and ,16 
of an hour ? Ans. 9A. 40mi. 48mc. 

11.. What is the sum of ,17 T. 19cwt. ,l7qr. and lib. 1 

Ans. dcwU 2qr. I5fiilk 



« • 
V 
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Promiscuous Questions in Decimal Fractions . 

1. Multiply ,09 by ,009. Ans. ,OOOSl. 

2. In ,36 of a ton (avoirdupois) how many ounces ? 

Ans. 12902,4oi. 
a. What is the value of ,9125 of an ounce troy ? 

Ans, ISdwt, Ggr. 

4. Reduce -^j to a decimal. Ans* ,0127 nearly. 

5. Reduce 2ox» IQdwt. 20gr. to the ^lecimal of a pouHo 
troy. •^ An*, ,2368-f nearb, . 

6. Whatisthelengthof ,1392of amile? 

Ans. 1 fur. 4 per. 3 yds nearly. ^ 

7. What multiplier will produce the same result, as mul- 
tiplying by 3, and dividing the product by 4 ? 

Ans* ,75. 

8. What decimal of Icwt. is 6lb, Ans. ,05,^5714. 

9. What part of a year is 109 days 12 hours I 

Ans. ,3. 

10. In ,04 of a ton of hewn timber, how manv cubic 
inches? Ans. 3456. 

11. What is the value of /j of a dollar divided by 3 ? 

Ans. 6 5 cents. 

12. What is the value of ,875 of a hhd. of wine? 

Ans. 55 gal. qt. 1 pt. 

13. What divisor, true to six decimal places, will produce 
the same result as multiplying by 222 ? 

Ans. ,004504. 
14; In ,05 of a year, how many seconds, at 365 days 6 
hours to the year? Ans. 1577880. 

15. What number as a multiplier will produce the same 
result as multiplying by ,73 and dividing- "fiwit .by 3, and the 
quotient by ,25 ? Jl«5. ,973J. 

16. What is the difierence between ,05 of a year> and ,5 
of an hour ? Ans. 2w. 2d. 16h. 42m. 

17. In ,4 of a ton, ,3 of a hhd. and ,8 of a gallon, how 
many pints ? . Ans. 964. 

, 18. How many perches in ,6 of an acre; multiplied bv 
,02? * Ans. 1,92.* 

19. What part of a cord of timber is 1 cubic inch? 

^n«. ,000004-1- 

20. What part df a circle is 28 deg. 48 minutes? 

Ans. ,08. 
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PART IV. 

PROPORTIONS. 

This part of arithmetic which treats of proportions is 
very extensive and important. By it an almost innumerable 
variety of questions are solved. It is usually divided into 
three parts, viz. Direct, Inverse, and Compound.-=-The first 
of these is called the Single Rule of Three Direct, and 
sometimes by way of eminence the Golden Rule, The sec- 
ond is called the Single Rule of Three Inverse: and the 
last is called the Double Rule of Three, In all these, cer- 
tain numbers are always given, called data^ by the multipli- 
cation and division of which, the answer in an exact ratio 
of proportion to the other terms is discovered. 



SECTION 1. 

SINGLE RULE OF THREE DIRECTT 

In this rule three numbers are given to find a fourth, that 
shall have the same proportion 'to the third, as the second 
has to the first. 

If by the terms of the question^ niprc requires morej or 
less requires less, it is then said to' Be direct, and belongs to 
this rule. 

In stating questions in this rule, the middle term must 
always be of the same name with the answer required ; the 
last term is that which asks the question, and that which is 
of the same name as the demand, the first. When the ques- 
tion is thus stated, reduce the first and third terms to the 
lowest denomination in either; and the middle term f if com- 
pound) to its lowest, and proceed according to the fbllo^iifixig 

RULE. ^* 

Multiply the second and third terms tether, and divide 
the product by the first ; the quotient wilFfe the fourth term> 
or answer, in the same name with the secoztd. 






y! 
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PROOF. 
Invert the question, making the answer the first term ; the 
result will he, the first term in the original question. 

Nate» 1. After division if there be any remainder, and the quotient 
be not in the lowest denomination, it must be reduced to the next less 
denomination, dividing as before, till it is brought to the lowest denomi. 
naticm, or till nothing remains. 

3. When any of the terms are in federal money, the operation is con- 
ducted in all respects as in simple numbers, taking car^ to place the 
separatrix between dollars and cents, according to what has already 
been laid down in federal money and decimal fractions. 

EXAMPLE. 

1. If 8 yards of cloth cost 32 dollars, what will 24 yards 
cost? 

Yds. D. Yds. D. Yds. D, 

As 8 : 32 :: 24 Proof. As 96 : 24 :: 32 

24 82 

128 48 

64 72 

8)768 96)768(8 

768 

96 Ars. 

2. When sugar is sold at 12 dollars 32 cts. per cwt. what 
will I6lb. cost? Ans. 1 doll. 76 cts. 

3. What is the amount of 3 cwt. of coffee at 36 cents per 
pound? Ans. 120 dolls. 96 cts. 

4. What will 4 pieces of linen come to, containing 23, 
24, 25, and 27 yards, at 72 cents per yard ? 

Ans. 71 dolls. 28 cts. 

5. What will Acwt. 2qr. Sib. of iron come to at 48 cents 
for Ub. ? Ans. 61 dolls. 44 cts. 

6. What will 12826. of pork come to at 8 cts. per poimd ? 

Ans. 10 dolls. 24 cts. 

7. If 9i dozen pair of stockings, cost 68 dollars 40 cents 
what will 3 pair cost? Ans. 1 doll. 80 cts. 

8. If 20 bushels of oats cost 9 dollars 60 cents, what will 
three bushels come to? Ans. 1 doll. 44 cts. 

9. A merchant bought a piece of cloth for 16 dollars 50 
cents, at 75 cents fhr yard ; how many yards were there *iii 
the piece? . ■ Afw« 22 yds. 

10« If llcmi. Sqr. nib. of sugar cost 320 dolIai«^ 8a 5:)(». 
wliAt nu8l lie paid ibr fkn.l t '4k3M«^ 



•■-;* . 
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11. If 9,7Z&. of silver is worth 97 dollars, what is the 
value of Ifioz. 1 Ans. I doll. 25 cts. 

12. If 125,5 acres are sold for 827,5 dollars, what will 
4,75 acres cost ? Aru. 23 dolls. 75 cts. 

13. If 1,5 gallons of wine cost 4 dollars 50 cents, what 
will 1,5 tuns cost? Arts. 1134 dolls. 

14. How many reams of paper at 1 dollar 66 cents, 1 
dollar 97 cents, and 2 dollars 31 cents per ream may be 
purchased for 528 dollars 66 cents, of each an equal num- 
ber ? Ans. 89 reams of each sort. 

15. When iron is sold for 224 dollars per ton, what will 
Iqr. 1426. cost? Ans. 4 dolls. 20 cts. 

16. A merchant paid 1402 dollars 50 cents for flour, at 5 
dollars 50 cents per barrel ; how many barrels must he re- 
ceive? Ans. 255 barrels. 

17. A man has a yearly salary of 1186 dollars 25 cents, 
how much is it per day ? Ans. 3 dolls. 25 cts. 

18. A man spends 2 dollars 25 cents per day, and saves 
378 dollars 75 cents at the end of the year, what is his 
yearly salary? Ans. 1200 dolls. 

19. What will 4r. lOcwt. Iqr. I2lb. of hay come to at 
1 dollar 12 cents per cwt.? Ans. 101 dolls. 20 cts. 

20. How much will a grindstone 4 feet 6 inches diameter, 
and 9 inches thick, come to at 1 dollar 10 cents per cubic 
foot? Ans. 12 dolls. 53 cts. 

21. What will a grindstone 28 inches diameter, and 3,5 
inches thick, come to at 1 dollar 90 cents per cubic foot ? 

Ans. 2 dolls. 26 cts. 
.. 92. At 22Z. 8s. per ton, what will 203 T. 9cwt. Sqr. Slh. 
of tobacco come to? Ans. 4558Z. Ss. 

23. If 850 dolls. 50 cents is paid for 18 pieces of cloth 
at the rate of 11 dollars 25 cents for 5 yanls, how many 
yards were in each piece, allowing an equal number to each 
piece? Ans. 21 yds. 

24. If 12^ yards of muslin cost I/. I7«. 6d. what is it 
per yard? Ans^Ss.^ 

S6. If a staff 4 feet long cast a shadow (on level ground) 
7 feet long, what is the height of a steeple whose shade at 
the same time, is 218 feet 9 inches? Ans. 125 feet. 

^^. // 4292 dollars 32^^ cents are paid for 476 acies 8 
"^ ^perches of land» how mucki 'la \l v^ ^cx&l 

Am. ^ ^cddna&. 
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expend daily 2 dollars 14 cents, how much will he save at 
the end of the year ? Ans, 551 dolls. 90 cts. 

28. If 321 bushels of wheat cost 240 dollars 75 cenU, 
what is it per bushel ? Ans. 75 cts. 

29. If li yard of cloth cost 2 dollars 50 cents, what will 
1 quarter 2 nails come to ? Arts. 62^ cts. 

30. Bought 3 pipes of wine, containing 120^, 124, and 
126| gallons, at 5<. 6d» per gallon ; what do they cost ? 

Ans. 102L Is. lO^d. 

31. A sets out from a certain place and goes 12 miles u 
day ; 5 days aflcr, B sets out from the same place, the same 
way, and goes 16 miles a day; in how many days will ho 
overtake A? Ans, 15 days. 

32. If I have owing to me lOOOZ. and compound with my 
debtor, at 12s. 6d. per pound, how much must I receive? 

Ans. 6252. 

33. If 365 men consume 75 barrels of pork in 9 months, 
how many will 500 men consume in the same time ? 

Ans. 1024^ barrels. 

34. How much land at 2 dollars 50 cents per acre, must 
be given in exchange for 360 acres at 3 dollars 75 cents ? 

Ans. 540 acres. 

35. If the earth, which is 360 degrees in circumference, 
turns round on its axis in 24 hours, how far are the inhabit- 
ants at the equator carried in 1 minute, a degree there being 
69i miles ? Ans. 17 miles 3 fur. 



SECTION 2. 

SINGLE RULE OF THREE INVERSE. 

If in any siven question, more reqmres less^ or less re- 
quires tnorej ma proportion is inverse, and belongs to this 
rule. 

Having stated the question, as in the rule of three diract 
proceed aooording to the following 

RULE. 

Multiply the fint and aeoond tenm ^n^ifODet^vfi^ <&r>^ 
ilie /»/txftict by the thiid ; the qufil&BiA 1^ 
£lw MUM juune aa the ■eoond* 



^.k.<tn 
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EXAMPLE. 

1. If 20 men can build a wall in 12 days, how long will 
it require 40 men to build the ''ame 7 

M. * d. M* d. M* d> 

As 20 : 12 :: 40 Proo; As 6 : 40 :: 13 
12 40 



40 ) 240 ( 6 days. Ant. 12 ) 240 ( 20 men. 

240 24 





2. If 60 men can build a bridge in 100 days, how long 
will it require 20 men to build it ? Ans» 300 days. 

8. If a wall 100 yards long requires 65 men 4 days, in 
what time would 5 men complete it ! Ans. 52 days. 

4. If a barrel of Hour will last a family of six persons 24 
days, how long would it last if 3 more were added to the 
family? Ans, 16 days. 

5. If 5 dollars is paid for the carriage of Icwt. weight, 
150 miles, how far may 6cu>L weight be carried for the 
same money 1 Ans. 25 miles. 

6. If a stn^t 80 feet wide and 300 yards long, can be 
paved by 40 men in 20 days, what length will one of 60 
feet wide be paved by the same men in the same time ? 

Ans. 400 yards. 

7. If a field that is 30 rods wide and 80 in length, con- 
tain 15 acres, how wide must one be to contain the same 
quantity, that is but 70 rods long 1 Ans> 3412. Aft, 6^in, 

8. If a board be ,75 of a foot wide, what length must it 
be to measure 12 square feet ? Ans» 16 feet. 

9. How much cloth 1,25 yards wide, can be lined by 
42,5 yards of silk that is ,76 of a yard wide ? 

Ans* 25,5 yards. 

10. If 10 men could complete a building in 4,5 months, 
what time would it require if 5 more were employed ? 

Ans. 3 months. 

11. In what time will 600 dollars gain 50 dollars, when 
N) dollars would gain it in 15 years ? Ans. 2 years. 

12. If a traveller can perform a journey in 4 days, when 
10 days are 12 hours longt what time will he require when 
M 16 hours long t Ans. 3 days. 

400 men in a.funnoii am fupplied with 
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provisions for 30 days, how many men must be sent out if 
they would have the provisions last 50 days ? 

Ans* 160 men. 

1 4. Lient a friend 292 dollars for six months ; afterwards 
I borrow from him 806 dollars ; how long may I keep it to 
balance the favor 1 Ans. 2 months 5 days. 

15. 1200 men stationed in a garrison, have provisions for 
9 months, at the rate of 14 ounces per day; how long at 
the same allowance will the same provisions last if they are 
reinforced by 400 men ? And also what diminution must be 
made on each ration, that the provisions may last for the 
same time ? Ans. 6 J mo. at the same allowance — 

3i oz. deduction to last for the same time. 

16. If a piece of land 40 rods in length and 4 in breadth, 
make an acre, how wide must it be if it is but 25 rods long? 

Ans. 6| rods. 

17. How much in length that is 3 inches broad, willmake 
a square foot ? Ans. 48 inches. 

18. If a pasture iield will feed 6 cows 91 days, how long 
will it feed 21 cows ? Ans. 26 days. 

19. There is a cistern having 1 pipe, which will empty it 
in 10 hours ; how many pipes of the same capacity will 
empty it in 24 minutes ? Ans. 25 pipes. 

20. How many yards of carpeting that is half a yard 
wide, will cover a floor that is 30 feet long and 18 feet wide? 

Ans. 120 yards. 

21. What is the weight of a pea to a steelyard, which 
being suspended 39 inches from the centre of motion, will 
equipoise 20826. suspended at the draught end J of zm inch ? 

Ans. 4Z6. 

22. A and B depart from the scune place, and travel the 
same road ; but A goes 5 days before B at the rate of 20 
miles a day, B follows at the rate of 25 miles a day ; in 
what time, and at what distance, will he overtake A ? 

Ans* 20 days, and 500 miles. 

The following mlo, if adopted, will suit for the stating of all questions 
in single proportion, whether direct or inverse, 

GENERAL RULE. 

Place that number for the third term, which stifles the 
mane kind, ot thmg, as that whk^h is sought ; and consider 
wlmher the numbw sought will be greater or 1iaia*> >£ ^qmi^ 

F . 
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er, place the tout of the other terms for the first, but if less 
place the greatef for the first term, and the remaining one 
for the second. 

Multiply the second and third terms together, and divide 
the product by the first ; the quotient will be the 
required. 



1. If 30 horses plow 12 acres, how many will 40 hones 
plow in the same time ? 

h. IL OCT. 

Direct Proportion. 30 : 40 : ; 12 

12 



30 ) 480 ( 16 acres. Ang. 

2. If 30 horses plow 12 acres in 10 days, in how many 
days will 40 horses plow the same quantity ? 

h. h. D. 

Inverse Proportion. 40 : 30 : : 10 

10 

i 

40 ) 300 ( 7,5 days. Ans. | 

3. If 800 soldiers in a garrison have provisions sufficient i 
for 2 months ; how many must depart that the provisions ; 
may last them for 5 months ? Ans. 480. 

4. Bought a hogshead of Madeira wine for 119 dollars, 
nine gallons of which leaked out ; what was the remainder 
sold at per gallon, to gain 12 dollars on the whole ? 

Ans, 2 dolls. 42^4- cts. 

5. If 225 pounds be carried 512 miles for 20 dollars, 
how many pounds may be carried 64 miles for the same 
money? Ans. 1800/6. 

6. If 87 dolls. 50 cents be assessed on 1750 dolls, what 
is the tax of 10 dolls, at the same rate ? Ans. 50 cts. 

Promiscuous Questions in Direct and Incerse Proportion^ 

1. Suppose a man travels to market with his wagon 
loaded, at the rate of 2^ miles an hour, and returns with it 
empty at the rate of 3^ miles an hour ; how long will he be 
in performing a journey, going and returning, to a place 
128 miles distant ? Ans. 84^ boun. 
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2. A lent B 1000 dollars for 189 days, ivithoUt interest 

how lonj; should B Lead A 650 dollars to requite ibe favor ? 

-4ns. 290!^* days. 

5. Bought 14 casks of butter, each weighing Iciet. Igr. 
Aib. at 12 dollui^ iiO cents per cwU ; what did Ihcy come to, 
jBid how much per lb.1 

jlns. 326 dolls. 80 els. whole cost; 11 cts 2} m. per 
4. Sold 4 cheats of lea, eacli weighing lemt. Oqr. !■ 

&e first for 80 cents per lb. the second for 90 cents, the 

third for 1 doll. 6 cenlii, and the fourth fof 1 doll. 25 cents ; 

how many pounds of tea were there, what was the average 

price, and what did ^e whole come to? 

Ans. 5Qilb. — average 1 doll. — come to 504 doUs. 

6. When ilour is sold at 2 dolls. 24 ccnts^r cwt. what 
wilt bd tlie first costof onedoeen of rolls, each weighing 5(u. 
allowing the bread to be in proportion to the flour, as five is 
to foorT Alls. 6 cents. 

6. If a merchant bought 270 barrels of cider for 780 do!- 
Ibts, and ])Qid for freight 37 dolls. 70 cents, and for other 
charges and duties 30 dolls> SO cents ; at what must he sell 
it per barrel to gain 143 dolls. Atui. 3 dolls. 67^ cts. 

7. If half a ton of hay was equally divided among 80 
horses, how much must be given to 7 ? Atim. 3qr. Hlb. 

8. Suppose the circumference of one of the larger wheels 
of a. wagon to be 12 fi^t, and that of one of the smaller 
wheels 9 feel 3 inches; in how many miles *vill the smaller - 
wheel make 1000 revolutions more than the larger? 

Am. 7 m. 6 fur. 34 yds. 1 ft. 7 ^ in. 
L man perform a journey in 18 days, when thedayK 
15 hours long, how many daya will it require to per- 
Bome journey when the daya are only 12 hours 
Ais. 22i days. 
lb. A merchant bought a piece of broadcloth measuring 
I) yds. for 191 dolls. 25 cents ; 15 yards of tins b^ng 
' , he sells it al two-thirds of its cost ; the residue be 
^ to soil so as to gain 1 doll, per yard oC the whole 
neoe; at what rate must he sell the remainder? 

Ana. 6 dolts. 86^,- cents per yd. 

11. If 60 yards of carpeting will cover a floor llrnt is 30 
fcet long and 18 broad, what is the width of the carpeting! 

Am. 3 fe«t. 

12. If a piece of land be 40 rods in Itmgih, how wids 
it be to contain 4 acres ^ A.iw- \Si -wA*- 
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. 13. Sappote^ a large wheel, in mill work, to contain 70 
cogs, and a smaller wheel, working in it, to contain 52 cogs; 
in bow many revolutions of the greater wheel, will the les- 
ser one gain 100 revolutions? Ans. 288|. 

14. The number of pulsations in a healthy person is, say 
70 in a minute, and the velocity of sound tlirough the air is 
found to be 1142 feet in a second : now I counted 20 pulsa- 
tions between the time of observing a flash of lightning from 
a thunder cloud, and hearing the explosion of the thunder; 
what was the distance of the cloud ? 

Ans. 3 m. 5 fur. 145 yds. 21 ft.- 

15. A merchant bought 5 pieces of cloth, of different 
qualities, but of equal lengths, at the rate of 5, 4, 3, 2, and 1 
doll, per yd. for the different pieces ; the whole came to 5^2 
dolls. 50 cents ; how many yards did each piece contain t ^ •'•' 

Arts* 35^ yds*''" 

16. What principal will gain as much in 1 month, as &T' 
dollars would gain in 12 uionths? Ans. 1524 dolls. 

17. If a pair of steelyards be 36 inches in length to the 
centre of motion, the pea 5 lb. and the draught end i inch 
in length, what weight will they draw ? Ans. 360 lb. 

18. Supposing the above steelyards would only draw 90 
Jb., what is the length of the draught end ? 

Ans. 2 inches. 

19. If 1 yard of cloth cost 2 dolls. 71 cts. 1 j mills, what 
will 67 J yards come to at the same rate? 

Ans. 183 dolls. 4 c. 6^ m. 

20. If a man's income be 16«. 6d, l-^^qr. per day, what 
is it per annum ? Ans. dOOZ. 

21. How many pieces of wall paper that is 3 qrs. wide 
and 11 yards long, will it require to paper the walls oP a 
room that is 25 feet long, 15 wide, and lOi high, allowing a 
reduction of Jy for doors and windows? Ans. lO^V* 

22. The length of a wall being tried by a measuring lijie,- 
appears to be 1287 feet 4 inches; but on examination the 
line is found to be 50 feet 10^ inches in length, instead of 
50 feet its supposed length ; required the true length of the 
wall? * Ans. 1309 feci lOiJ inch. 

23. If a dealer in liquors use, instead of a gallon, a mea- 
sure which is deficient by half a pint, what will be the true 
measure of 100 of these false gallons ? Ans. 93| galls. 
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SECTION 3. . ■ 

THE DOUBLE RULE OF THREE. 

The Double Rule of Thkee, or as it is often called, 
Compound Proportion, is used for solving such questions as 
have five terms given to find a sixth. In all questions be- 
longing to this rule, the three first terms must be a supposi' 
Hon, the two last a demand. 

RULE FOR STATING.^ 

1. Set the two terms of the supposition, one under the 
other. 

2. Place the term of the same kind with the answer 
sought in the second place. 

3. Set the terms of the demand, in the third place, ob- 
serving to place the correspondent terms of the supposition 
and demand in the same line. Consider the upper and lower 
extremes, with the mid^^tc tcrms^ separately, as in the single 
rule of three; if both'lines are direct, then the. question will 
be in direct proportion ; but if either lines are inverse, then 
will the question be in inverse proportion. 

When the question is in direct proportion, multiply the 
product of the two last terms by the middle term for a divi- 
dend, and multiply the two first terms for a divisor; the quo- 
tient will be the answer in the same name with the middle 
term. 

But if the proportion be inverse, transpose the inverse 
terms and proceed in the same manner as in direct proportion. 

DIRECT PROPORTION. 

EXAMPLE. 

1. It 6 men in 9 days earn 100 dollars, how much will 

12 men earn in 24 days? 

dolls. 
6 men ^ . ,jxjx .. J 12 men 
8 days ( * ^"" " ) 24 days 

48 288 *'' 

100 



48 ) 28800 ( 600 doIl8.ilRft. 
• 288 

00 

- ■ > ■ 



2. If U$ UmhfiiM fjf oats suBcie: 1? borsibs ibr 20 days, 
hr/NT rrNay UmIkU will fe^ne 60 borses d6 cars ? 

^UX 60 boshels. 

4# If 06 f^iuivk ^/ bfv^ wiJl suffice 7 men 14 days, how 
much \nt^ will <^;rv^ 21 men 3 days ? J.n<. 36 pounds. 

i^lfh tAutUrnU »\jffind 3%4 dollars in 6 months, how much 
will nmiuUim VZ Attud^^'nts 10 months? Ans. 960 doUars. 

A, If 20 huruir'^J weight is carried 50 miles for 25 dol- 
Ifi rN, how rnij':h must he given for the carriage of 40 hun- 
dnvl w«;iKht 100 mil<!8? Ans. 100 dollars. 

0. ir 14 dollurM intr;rest is gained by 700 doUars in 6 
fiiorilliM, what will ly; the interest of 400 doUars for 5 years? 

Ans. 80 dollars. 
7. If 4 rnf;n (*.An do 12 rods cf ditching in 6 days, how 
iiifiny hmIm rmiy Ikj done by 8 men in 24 days? 

Ans. 96 rods. 

INVERSK PROPORTION. 

KX AMPLE. 

1. If 4 (loljani }Miy H nwm for 3 days, how many days 
iiHiHt 20 nitm work (or 40 dollars? 

days* 
AM4dolU) , ^ 5 40 dolls. 

\^\w\\.\ * •* " } 20 men. 
I lt«rt« tho lowt^r lino is invorsi^ whicn transposed will stand 
thuM : 

day*. 
A«4doIlik( . • ^ S 40 dons. 
5J0UWIKV • * - J 8uien. 

Ml ^ 

3 

80)9«0(l:3ibmJm 

a) 

160 

Au«. 1^ oi 

;^ If 4 v»^'t». *^^ x>fcx*, ^4 vk.*^'».r? Ax ? ia-.-s wcfk. 

9 



DOUBLE RULE OF THREE. 67 

4. If 7 men can reap 84 acres of grain in 12 days, how 
many men can reap 100 acres in 5 days 1 An». - 20 men. 

5. If 7 men can reap 84 acres of grain in 12 days, how 
many days will it require 20 men to reap 100 acres 1 

Ang. 5 days. 

6. If 40 cents are paid for the carriage pf 200 pounds 
for 40 miles, how far may 20200 pounds be carried for 60 , 
dollars 60 cents ? Ans. 60 miles. 

7. If 5 men spend 200 dollars in 22 weeks and 6 days, 
aow long will 300 dollars support 12 men ? 

Am* 14 weeks 2 days. 

Promiscuous Questions. 

1. If 12 oxen in 8 days eat 10 acres of clover, how many 
acres will serve 24 oxen 48 days ? Ans. 120 acres. 

2. A person having engaged to remove 8000 weight 15 
miles in 9 days ; with 18 horses, in 6 days, he removed 
4600 weight ; how many horses will be necessary to re- 
move the rest, in the remaining 3 days ? Ans> 28 horses. 

3. If the carriage of 9 hogsheads of sugar, each weighing 
18 cwt., for 60 miles, cost 100 dollars, what must be paid 
for the carriage of 50 barrels of sugar, each weighing 2,5 
cwt., 300 miles ? Atw. 578 dolls. 70+ cents. 

4. If 1 pound of thread make 3 yards of linen, 6 quar- 
ters wide, how many pounds of thread will it require to 
make a piece of linen 45 yards long and 1 yard wide ? 

Ans. 12 lb. \ 

5. If a footman travels 240 miles in 12 days, when the'*' 
days are 12 hours long ; in how many days wiQ he travel 
720 miles, when the days are 16 hours long ? 

Ans. 27 days. 

6. A perch of stone measures 16i feet long, li foot broad, 
and 1 foot high ; at 1 doll. 25 cts. per perch, what will a 
pile of stone come to, which measures 30 feet long, 26 feet 
broad, and 4i feet high? • Ans. 177 dolls. 27-}- cts. 

7. How many cords are there in a pile of wood 200 feet 
long, 10 feet high, and 36 feet broad ; the cord measuring, 
according to- law, 8 feet in length, 4 in bi'eadth, and 4 in 
height ? Ans. 562^ cords. , 

6. If 3 pounds of cotton make 10 yards of cloth, 6 qr. 
wide, haw many pounds will it take to make a>pi(Boe 10^ 
yards loQg and 3 qr* -wide? ' itink lA\Sa 
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9. If 24 men build a wall 200 feet long, 8 feet high, and 
6 feet thick, in 80 days, in what time will 6 men build gm 
20 a. long, 6 ft. high, and 4 ft. thick ? ' Ans. 16 days. 

10. If a family of 9 {)ersons spend 450 dolls, in 5 months, 
how much would they spend in 8 months, if 5 more were 
added to the family? Ans. 1120 dollars. 

11. If a baker's bill for a family of 8 persons amountafo 
Hi dolls, in a month, when flour is at 10 dolls, per Iwunvl^ 
what will it amount to in 6 months if 4 more are added tc 
the family, and flour is at 1 1 dollars per barrel 1 

Ans. Ill dolls. 37^ cts. 

12. If a cellar which is 22,5 feet long, 17,3 feet wide, and 
10,25 deep, is dug by C men in 2,5 days, working 12,3 
hours each day ; how many days of 8,2 hours will it re- 
quire 9 men to dig one which is 45 feet long, 34,6 wide, and 
12,3 feet deep ? Ans. 12 days. 



PART V. 

MERCANTILE ARITHMETIC. 



SECTION 1. 

OF PRACTICE. 



Practice, so called from its frequent uso» in business, is 
only a contraction cf the preceding rules *of proportion. 
By it a compendious way is given of finding the price of 
any given quantity of goods or other articles of trade, when 
the price of 1 is known. 

Case 1. 

When the ^J)rice consists of dollars, cents, and mills. — 
Reduce the given quantity by multiplication, as in whole 
numbers, and point off from the right of the product for 
mills and cents, according to the rulas in federal money. 
Or, nrjltiply by tha dollars only, and take aliquot or frao* 

w f ibr the cents and mills. 
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TABLE. 



60 



50 cents is i of a dollar. 

25 . i . . 
20 . } 



14* cents is | 
12* . i 
Hi . i 
10 . ^ 
5 . A 



EXAMPLE. 

1. What will 175 pounds of tea come to at 1 dollar 30 
i^nts and 5 mills per lb. ? 

1?0,6 cts. 

175 Or, 25 

6525 5 m. 

0185 
.1305 



i 
i 



175 
4375 

875 
875 



228375 



2. 
8. 
4. 
6. 
6. 



226375 Anf. 22S dolls. 87 cts. 5 mills. 

D.cnu 
250 yards at 1,75 



201 
2210 
421 
625 
7. 8275 
6. 8275 



do. 
do. 
do. 
do. 
do. 
do. 



4,'JO 
1,10 
2,41,5 
25 
4,4 
5 



Arts. 437,50 

' 884,20 

2431,00 

1016,71,5 

156,25 

364,10 

41,37,5 



Case 2. 

When the price is the fractional part of a dollar, or cent, 
such as I of a dollar, J of a cent, multiply the quantity by 
the numerator, and divide the product by the denominator ; 
the quotient will be the answer. 

EXAMPLE. 

1. What >vill 375 yards of muslin cost at } of a dollar 
per yard? 

375 at i 
3 

4)\V25 



2bl,25 Ant. 
eiti» qr» lb* 
S. 4 1 14 of sugar at i of a doll, per Z6* jAu' 
a» 12 2 13 of spice at | d^ do. 
4L 14 3 7 of k»d at i do. (bt ^Ib. 



/>• cm. 



70 
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Application, 

1. Bought 6 hogsheads of tobacco, each weighing 12/^ 
cwt. at I of a doll, per pound ; what did it cost ? 

Arts. 3150 dolls. 

2. A gentleman bought a vessel of 60 tons burden, 
gave at the rate of 2J eagles per ton ; what did the 
cost ? Ans. 1560 dolk. 

3. A carpenter bought 12650 feet of boards at 10J dol- 
lars per thousand ; what did they cost him ? 

Ans. 137 dolls. 66 cts. 8^ m. 

Case 3. 

When the price and quantity given are of several denom- 
inations, multiply the price by the integers, or whole num- 
bers, and take aliquot parts for the rest. 

Table of a hundred toeigkt. 



561b. 


is 


of a Cwt. 


141b. 


is i of a Cwt 


28 


• 


i 


8 


• A • 


16 


• 


+ • 


7 


• tV • 



EXAMPLE. 



J^j^aaehl WcwL Iqr. I6lb. of tobacco at 12 dollan 44 
ce^ per huDdred weight ; what did it cost ? 



'.. .. 


12,44 
16 

74f4 
1214 


1^. js i 

16/6. 4 


19904 
811 
1777| 



2039271 Ans. 203 dolls. 02 cts. 7| ms. 

2. 17ctr^. di^. IQlb. of sugar at 10 dollars 94 cents per 
hundred weight. Ans. 196 dolls. 4cti9. 

8. bc^et. Iqr. Olb. of tobacco at 13 dollars 41 cents per 
hundred weight. Ana. 70 dolls. 40 cts. 2 m. 

4. lavt. Sqr» Idlh. oTiMNigaT at 19 dolls. 5 mills per him* 
dmd weyfbu Am. 107 doUs. 68 els. 



PRACTICE. 



71 



Case 4. 

When the price consists of pounds, shillings, pence, and 
fitrthings. 

1. Reduce the given price to dollars and cents, (see re- 
^i|hiction of money, page 41) and then proceed according to 
>&e foregoing cases. Or, 

^ 2. Multiply by the integers, and take aliquot parts for the 
remainder. 



d. 



TABLE. 
d. 



10 



6 
4 
3 
2 



is i of a shilling. 

= J 

— * 



is i of a pound. 
6 8 — % 
5 - I 

4 - i 
3 4 — J 

2 6—1 

1.8- i, 

EXAHPLES. ' 

1. What will 4548 yards come to at 1«. M, per yard ? 
1«. 6rf.=ied.=20 cents=} of a dollar. 

CtS. ' .\i' : 

20 I J I 4548 



Or, Qd. 



909,60 dollars, ilfif. 

I i I 4548 at 1 shilling, will be thb same num- 
2274 ber of shillings. 



2|0) 682,2 shillings 




- 


£.341 2=900 doIl8< 


> 60 oentip ' 




8* d. 


£. $. 


df D. e. 


2. 473 yards at 6 8 Ans. 157 13 


4^420,441 


8. 897 do. 3 4 


66 3 


4= 


4. 159iZ&. ofcofToeat 1 8 


13 5 


5= 


6» 658Z6. of tea at 12 


304 16 


0= 


6. 746 yds. cf cloth at 1 6 


506 


0= 


7. 969 do. 19 11 


964 19 


8= 


8. 8715 do. 9 4i 


1741 8 


11= 


ft 4567 do. 19 11^ 


4557 Q 


H« 



^i. . fc ^Ji 



.' A.m^,-ltu 
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Case 5. 

When both the price of the int^^r and the quantity an 
of dificrcnt denomin'ktioDs, multiply the price by the inte- 
gers of the quantity, and take parts of the price (or those 
of the integer. 

BXAMFLES. 

1. What will 45ctrf. 2qr. 1426. of sugar come tif at 32. 

Is, 9d. per hundred weight? 



5s, is 
2 



6<2. is 
3 



2qj\ is 
Ulb. 



1 

4 

J 
I u 



i 

4 

i 

i 



45 
3 



2 14 
7 9 



Or thus, 



135 
11 5 
4 10 
1 2 



6 



3 7 

• 


d. 
9 
5X9=45 


16 18 


9 
9 • 



11 3 


.152 8 9 


1 13 10^. 


2^. is i 1 13 lOi 


8 5i 


1426. i 8 H 



^.154 11 1 Ans. £.154 11 1 

2. 37 T. 14cii?/. 2qr. 14/6. of hemp at 692. 6*. Sd. per 
ton. Ans. 33702. ISs. 2d. 

8. ST. I2cwt. Sqr. 2726. of sugar at b/. Us. 5d. per cwt 

Ans. 6252. 11^. lOd. 

4. IT. Ajwt. 2qr. 2126. of rice at 3/. lis. 6<2. per civt. 

Ans. 5602. 135. S^d. 

5. 476 acres 3 roods 28 perches of land at 32. 7s. lid. 
per acre. Ans. 16192. Us. lid. ' 

6. 640 acres 2 roods 20 perches at 10 dollars 55 cents 
per acre. Ans. 6759 dolls. 59i cts. 

7. 2*^9 acres 8 roods 18 perches at 18 dollars 50 cents 
per acre. Ans. 4252 dolls. 45^ cts. 

8. I2cwi» Gqr* lib. at 6 dollars 34 cents per cwt. 

Ans. 76 dolls. 47 cts. 6 m. 

9. newt, Sqr. 24i26. at 14 dollars per cwt. 

Ans. 251 dolls. 56 cts. 2) m. 

10. 16 acres 3 roods 25 perches, at 125 dollars 50 cents 
per acre. Ans. 2121 dolls. 73 cts. S+m. 

11. 2dctr2. 3qr. 1426. at 32. 17«. 6d. per cwt. 

Ans. 1002. 5j. Sill. 
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SECTION 2. 

Allowance on the weigrht of goods, called 

Tare and Tret. 

Tare^ is an allowance made for the weight of the Tbarrel, 
box, trunk, &c. in which goods are packed. 

Tret^ is an allowance to retailers, ibr waste in the sales 
of their commodities. 

Ch'oss, is the whole weight of the goods with the barrel. 
box, &c. in whicli they are put up. 

Neaty is the weight of the goods after all allowances are 
deducted. 

RULE. 

Find the amount of the tare, and subtract it from the gross 
weight, the remainder will be the neat. 

EXA3IPLE. 

1. What is the neat weight of a hogshead of tobacco, 
weighing gross l2ctDt, Sqr, 12/6. tare 1426. per cwt. 
lb. ctct. qr. lb, 

14 12 3 «S gross 

1^ 1 2 12 tare 



168=thetareof l^Jctr^. Aru. II 1 neat 

10 802;.= the tare of 3^. 
1 8oz.=the tare of 12/6. 

180= Iru?/. 2qr. 12/6. *; 

2. What will 3 barrels of sugar come to, weighing as fol- 
lows: viz. No. 1, 2ctDt. Iqr. 25/6. No. 2, 2cwt. 2qr. No. 3, 
2aDt. 21/6. tare 21/6. per barrel ; at 12 dollars 50 cents per 
cwt.? Ans. 82 dolls. 47 cts. 7 m. 

8. At 45 cents per pound, what will 4 barrels of indig() 
come to, weighing as follows : 

cwL qr, lb. lb. 

No. 1,-8 3 2 Tare 29 
No. 2,— 4 I 10 — 36 

No, 3,— 4 19 — 32 

No. 4,— 4 — 86 



Afu. 760 dollfu W 
Q 
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4. Bought 2 hogsheads of sugar, weighing as follows 
viz. No. 1, llcwU Iqr, lllb. tare ll2lb. No. 2, 12ciff. 25r 
tare 74Z6. at 16 dollars 80 cents per cwt. neat; for whidi 
I gave 18 barrels of flour at 4 dollars 50 cents per bbl. and 
1^ ton of iron at 120 dgllars per ton; what was the balance 
still due? Ans. 112 dolls. 65 cts. 

5. What is the neat weight of 12 barrels of potash, each 
weighing Acict. 2qr. 26lb. tare 12lb. per cwt. ; and whal 
will it come to at 9 dollars per cwt. ? 

Ans. 50cwt. 2qr. 23Z6. and comes to 456 dolls. 34} ctfu 

0. Sold a hogshead of sugar, weighing 6cwU gross, tjUi 
100/6. tret Alb. per 104, for 82 dolls. 50 cents ; what waM 
sold for per pound? Ans. 15 cents.' 

7. In I20ctct. Sqr. gross, whole tare 111 lb. tret 416. per 
104, how much is the neat weight in pounds, and what the 
amount at 73 cents per pound? 

Ans. 12833,6Z6. and comes to 9368 dolls. 53 cts. 

S. Bought 9 hogsheads of sugar, each weighing 6ctct 
2qr. I2lb gross ; tare lllb. per cwt. what is the neat weight 
and whp' Joes it amount to at 16 dollars per cwt. ? 

Afis, oOcict. Iqr. 22lb. amounts to 807 dolls. 14^ cts. 

9. Sold 27 bags of coflee, each 2cwU S^r. Vtlb. gross; 
lerc 13Z6. per cwt. tret 4Z6. per 104; what is the neat 
weight, and what will it come to at 32 cents per pound ? 

JOk, QQcwt 2qr. lllb. and comes to 2386 dolls. 88 cts. 



SECTION 3. 

OF INTEREST. 

Interest is a compensation allowed for the use of ^,, 

tor a given time ; and is generally throughout the United 
States fixed by law at the rate of 6 dollars for every 100, 
|)er annum. 

1. The sum of money at interest, is called the Princtpul 

2. The sum per cent, agreed on, is called the Rate. 

3. The principal and interest added together, is called the 
AmowU, 

Interest is either simple or compound. 
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SIMPLE INTEREST. 

SiMFLE IivTEBEST is a Compensation arising from the 
principal only. 

Case 1. 

When the given time is one or more years, and the prin- 
cipal dollars 'only. 

RULE. 

Multiply the given sum by the rate per cent. ; the product 
mW. be the interest for one year in cents, which multiplied 
bjr the number of years, will be the answer required. 

EXAMPLES. 

1. What is the interest of 454 dollars for one year, at* 6 
percent.? 

454 
6 

2724 cents, iiiit. 27 dolls. 24 cts. 

2. Required the interest of the same sum for 5 yean, at 
the same rate? 

454 # 





• • 



2724 
5 

13620 oentB. iiiit. 186 doDi. 20 ots. 
8. Required the amount c^ the mum man for 5 yean, at 
he same rate? 

454 
6 

2724 
5 



18620 interest. 
45400 principaL 

59020 amount. Am. 500 dolls. 20 cts. 
4. What is the interest of 200 doUan for 2 years, at 6 
percent? Am.^i^^^I^ 
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.';. What is the interest of 1260 dolls, for 4 years, at 7 
per cent. ? * Ans, 352 dolls. 80 cts# 

6. What is the amount of a note for 560 dollars for 3 
years, at 8 per cent. ? Ans* 694 dolls. 40 cts. 

7. What sum must be given to discharge a bond given for 
4520 dollars, on which there is 6 years interest at 5 per 
cent. ? Ans. 5876 dolls. 

Note. Wlicn the rate per cent, contains a fraction, such as ^, ^, } 
Uic principal must be multiplied by the fraction, as well as the whois 
iiiinibcr : this may be done either by adding tlie parts of ^, ^, &c. of 
the principal to the product of the whole number ; or reduce the frac- 
tion to a decimal. See case 1, in reduction of decimals, 

H. What is the amount of 400 dollars for 2 ycars^jat 6J 
per cerU. ? Ans. 452* A^lb. 

9. What is the interest of 4925 dollars lor y year^ i^CtSl 
per cent. ? Ans. 3324 dolls. 37 cte.'«pa^ 

1 0. What is the amount of 2500 dollars for 1 year, at 7} 
per cent. ? Ans. 2693 dolls. 75 cte. 

0086 2. 

When the pnncipal is dollars and cents, or dollars, cents, 
and mills, and the time years only. 

RULE. 

Multiply the given sum by the rate per cent, and divide 
the product by 100 ; or, what is the same, point off two 
figures on the right of the product ; the quotient, or remain- 
ing figures, will be the answer, in the same name with the 
lowest denomination, in the principaL 

EXAMPLES. 

1. What is the interest of 264 dollars 50 cents for 1 year, 
at 6 per cent. ? 

264,50 
6 



cents 1587,00 Ans. 15 dolls. 87 cts. 

2. What is the interest of 468 dollais 22 cents and 5 
mills for 1 year, at 8 per cent. 

468,225 
8 



^^ 



mills 87458,00 Ans. 37 dolls. 45 cts».8 nu 
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3. What is the interest of 364 dollars 50 cents for 5 years, 
at 6 per cent, per annum ? 

3C450 Or, 36450 

6 30= jJroduct of the rate 

— — - ■ and time. 

218700 cents 10985,00 

5 



cents 10935,00 Ans. 109 dollars 35 cents. 

4. What is the amount of a note for 1260 dollars 50 
cents and 5 mills for 3 years, at 7i per cent, per annum ? 

Ans. 1544 dolls. 11 cts. 8-f ms. 

6. What sum will discharge a bond given for 630 dollars 
50 'ceifts, on which there is 5' years interest at 8 per cent. 
per annum l Ans. 882 dolls. 70 cts. 

6. What is the diflference between the interest of 1274 
dollars 64 cents 6 mills for 3 years, at 7i per cent, per an- 
num, and the interest of 3462 dollars 84 cents, for 4 years, 
at 8i per cent, per annum ? 

AriJt. The latter is 163 dolls. 37 c- 3,85 m. the greater. 

7. A gave B his bond for 8422 doHs. 26 cents, to be paid 
in llio following manner, viz. one-'third at the end of one 
\ ciir, one-thif d at the end of two years, and the remainder 
at the end of three years, with interest from the date, at 6 
per c(.'i;t. per annum; what will be the annual pajTiients, 
and what tlie whole amount ? 

Ana. Ist payment 1200 doUs. 19,5 cts. 2d, 1277 dolls. 64 
cts. 3d, 1346 dolls. 8,5 c. ; whde amount 3832 d. 92 c. 

Case 8. 

When the principal is dollars, cents, &c. and the time is 
years and months, or months only. 

RULE. 

Multiply by half the number of months in the given time, 
when the rate is 6 per cent, per annum : but if the rate per 
cent, be more o^ less than 6 per cent., multiply the given 
number of months by the rate, and divide the product by 
12 ; the quotient will be the rate for the time ; the princu^ 
multiplied by this rate, will give Ihe VntetCii^ x^sojcmb^* 

G2 
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EXAMPLES. 

1. What is the interest of 650 dollars for 8 months 
per cent, per annum ? 

650 

4 half the months 



cents 2600 Aiu. 26 dollars. 

2. What b the interest of 860 dollars for 1 year 
months, at 6 per cent, per annwn ? 

860 
9 half the months 



cents 7740 Am. 77 dolls. 40 cents 

3. What is the interest of '420 dollars for 9 months 
per cent, per annum 1 

Omcmths 420 

8 percent. 6 

12)72 2520 ilTw. 25 dolls 

6 the rate for the time. 

4. What is the amount of a note for 724 dollars, wi 
mcxiths interest due thereon, at 4 per cent per annum : 

Am. 767 dolls. 44 

5. What is the interest of 240 dollars for 15 mont] 
7i per cent, per annum ? Ans. 22 dolls. 50 

6. What is the interest o^ 1260 dollars for 4 mont] 
6| per cent, per annum ? Ans. 27 dolls. 30 

Case 4. 
When the principal is dollars, cents, &c. and the tii 
months and days, or days only. 

RULE. 

Find the interest for the given months by the last 
and take aliquot parts for the days. 
N(^e, In calculatioo of interest, 30 days make a month. 

Or, multiply the given sum when the rate is 6 per 
bv the number of days, and divide the product by 60 
Ytient is the interest required. 

«h both the fyregcing methods are considered sufEc 
n bunnen, by merchants and accomptants gem 
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yet as this is only allowing 360 days in tlie year, and not 365, the true 
time ; if, therefore, the principal is large, on which interest is due, and 
greater exactness is required, then find the interest of the given sum 
lor 1 year, and proceed according to the single rule of three. As 365 
days : to the interest for one year r. the given number of days : the an 
swcr. Or by the double rule of three, find the fixed divisors, which foi 
5 per cent, is 7300, lor 6 per cent, is 6083, for 7 per cent 5214 ; multi- 
ply the principal by tlie days, and divide by these divisors according to 
the rate per cent, required. 

EXAMPLES. 

1. What is the interest of 260 dollars for 5 months and 
20 days, at 6 per cent, per annum ? 

260 
2 



1 month 
15 days 
5 



i 



5,20 interest for 4 months 
1,30 interest for 1 do. 
65 interest for 15 days 
21,6 interest for 5 do. 



7,36,6 Ans. 7 dolls. 36 cts. 6 m. 

2. What is the interest of 450 dollars for 36 days, at 6 

per cent, per annum ? 

450 6,0 ) 1620,0 

36 

2,70 ilfit.2doU8. TOcts. 



2700 
1350 

16200 



3. What is the interest of 564 dollars for 44 days, at 6 
per cent, per annum ? 



As 



365 



days 



564 
6 

: 3384 
44 

13536 
13536 



365 ) 148896 ( 4,079, Atu. 4 doUs. 07 cts. 9 4. m. 
1460 



2896 

2555 

% 



3410 
3285 



125 



80 
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4. What is the interest of 960 dollars for 70 days, at 6 
per cent, per annum ? 

960 
70 



6083) 67300 ( 11 H-doUi. Am. 
6083 



6370 
6083 

"287 



5. What is the interest of 12000 dollars for 40 days, at 
7 }X)r cent, per annum ? Ans. 92 dolls. 6 cts. 

(i. What is the interest of 8400 dollars for 20 days, at 5 
|)or cent. })er annum ? Ans. 23 dolls. 

1). c. days D»c,m, 

7. 517,00 for 84 at 6 per cent, per annum. Ans. 7,15,1 



8. 73,41 


27 - 




33 


9. 225,24 


40 




. . 1,48,1 


10. 1200,00 


80 




15,78,1 


11. 2962,19 


254 




- 123,68,8 


12. 1733,97 


102 


» 


- 29,07,6 



A TABLE, 

Showing the number of days, from any day in any month, to the same 
day in any other month through the year* 



Fn.m I Ja. I Fb.| Mr.|Ap.|Ma.| Ju. |Jly.|Au.| Se.|Oc.jNo.|De.: 



To Jan. 



3G5!a34!306|275|245|214|184|153|122| 92| 61 1 31 



Ffb. ! 3ij365|337|306|276|245|215|184|153|123| 92| 62 



March I 59i 28|365|334|304|273!243|212!l81|151|r20| 90 



April I 90| 59| 31|365|335|304|274|243|212|182|151|121 



May |120| 89| 61| 30|365|335|304|273|242|212|181|151 



Jun.. |151|120| 92| 61| 31|365|3:35|304!273j243|212|182 



July |181|ir>0|122| 91| 61| 30j365|;334|3l):3|273|242|212 



.\ll!.M 



.jsi!*^>12|181ii53il22| 92| 61| 31|365|334|304|273|243 



*' :>t. 



1243'212|1841153|123! 92 (52J 31|365|33r)|304|274 



' ):• 



|273J-J42|214|183|15:3|122 



92| 61| 3()|365i334|304 



\,.v. |m)4!273|24r)|214]l84|153|i23| 92| Olj 31 365|335J 



ivr :j34|303|275i244|214!l83|153|r22| 01| Ol\ 30;365' 



^iinnr.0^ ihe numbcr of days l)ctween the 10th of April 
October were rec\v\\Ted •, utvdec the column of 
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April at the top of the table, look for October, and you find 
183, the number required. 

U the days in the given months be different, their differ- 
once must be added or subtracted, to or from the tabular 
number. Thus, from tlie 10th of April to the 20th of Oc- 
tober, is 183-1-10=193 days. And from the 20th of April 
to the 10th of October, 183—10=173 days. 

If the time exceed a year, 365 days must be added for 
each year. 

Case 5. 

When the amount, rate, and time are given to find the 
principal. 

RULE. 

As the amount of 100 dollars, at the rate and time given, 
is to 100 dollars, so is the amount given to the principal re- 
quired. 

EXAMPLE. 

1. What principal being put to interest for 9 years, at 5 
per cent, per annum, will amount to 725 dollars i 

9 



45 
100 

As 145 : 100 :: 725 : 500 Aim. 

2. What principal being put to interest for 12 years, at 
6 per cent, per annum, will amount to 2752 dollars ? 

Ana. 1600 dolls. 

3. Received 728 dollars as payment in full for a note 
with 5 years interest thereon, at 6 per cent, per annum ; for 
how much was the note given? Ans, 560 dolls. 

4. What sum put to interest for 4 years, at 7 J per cent, 
per annum, will amount to 1638 dollars? 

Ana. 1260 dolls. 

5. Received 2000 dollars as payment in full for a bond, 
witli 5 years interest thereon, at 5^ per cent, per annum ; 
whit principal did the bond contain ? 

Am. 1553 dolls. 39 cts. S^V^^coy. 



*i<>i 
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Case 6. 

Whec the amount, tiniQ, and principal are ^' ven to find 

the rat3. 

RULE. 

1. As the principal is to the interest for the whole time 
so is 100 dollars to its interest for the same time. 

2. Divide the interest so found by the time, and the quo- 
tient will give the rate per cent. 

EXAMPLE. 

i. At what rate of interest per cent, will 500 dollars 
amount to 725 dollars in 9 years ? 
725 
500 

— D. D. D. D. 

225 As 500 : 325 :: 100 : 45 

9)45 

5 per cent Ans. 

2. Paid 858 dollars in full for a note given for 650 dollars, 
with 4 years interest due thereon ; what was the rate per 
cent, per annum charged on said note ? Ans. S per cent. 

3. At what rate per cent, will 1600 dollars amount to 2752 
dollars in 12 years? Ans. 6 per cent. 

4. At what rate per cent, will 640 dollars amount to 860 
dolls. 80 cents In 6 years ? Ans. 5| per cent. 

5. At what rate per cent, will 12000 dollars amount to 
20100 dollars in 15 years? Ans. 4i per cent. 

Case 7. 
When the principal, amount, and rate are given to find 
the time. 

RULE. 

Find the interest of the principal for one year. And then, 
as the interest for 1 year, is to 1 year, so is the whcle inter- 
est to the time required. 

EXAMPLE. 

1. In what time will 500 dollars amount to 725 dollars 
at 5 per cent, per annum ? 

500 
5 

D. y. D. y. 

Interest for 1 year 25,00 As 25 : 1 s 235 : 9 Am. 
Amount 725 
Principal 500 

WbahiBteiwt m 
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2. In what time will 650 dollars amount to 910 dollars, 
at 8 per cent, per annum ? Ana. 5 years. 

3. In what time will 1600 dollars amount to 2080 dollars 
at 6 per cent, per annum ? Ans* 5 years. 

Case 8. 

When the principal' is in English money, viz. pounds, 
shillings, and pence, and the interest required either in Fed- 
eral or English money. 

RULE. 

Reduce the English to Federal money, and find the in 
teresf by the preceding rules. 

EXAMPLE. 

1. What is the interest in Federal money, of 325Z. 10«. 
English money, for 5 years, at 6 per cent, per annum ? 
£. 8. D. c, 
325 10=1445,22 

30= the time multiplied by the rate. 



4335660 Ans. 433 dolls. 56 cts. 6m 

2. What is the amount of a note for 640Z. 3«. 6d. with 3 
years interest due thereon, at 5 per cent, per annum, in Fed- 
eral money ? Ans. 3268 dolls. 73 cts. 3JJ m. 

3. What is the interest of 1374Z. 1*. 9d, for li year, aX 
5f per cent, per annum? • Ans. 11 52. 18«. ^d, 

CaJseO. 

Computing interest on bonds, notes, &c. on which differ- 
ent payments have been made. 

RULE I. 

Find the interest of the principal from the time the inter- 
est first commenced, to the time of the first payment made ; 
add that interest to the principal, and subtract from the 
amount the payment made; the remainder forms a new 
principal ; on which proceed in the same manner, till all the 
payments are brought in. 

Note I. When a payment alone, or in conjunction with any pre- 
ceding payment, is less than the interest due at the time, then no cal- 
culation must be made ; but these lesser payments added to the next 

2. By thb rule, no part of the interest ever fi}riii8 a part of the prin- 
cipal carrying interest, the payments beingc finC applied to difiHuu'ise 
theintsreft 
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EXAMPLES. 

1. A has B's note for 1000»jdollars, dated 1st January 
1816, payable in 18 months, with interest from the date, at 
6 per cent, per annum. ' On which the following payments 
are endorsed, viz. 

1816. July 1. Rec^a on the .within note 330 dollars 

1817. Jan. 1. Rec'd - - - 300 
March 1. RecM ... 4 
April 1. Rec'd - - - 260 

What was the balance due on the 1st of July, 1817, when 
the whole note is payable ? 

D. c. 
Principal at interest from January 1, 1616, 1000 00 
1816, July 1. Interest (6 months) • - 30 

1030 
Paid same date 230 



Remainder for a new principal - - 800 

1817, January 1. Interest (6 montlu) - 24 



824 
Paid same date 300 



Remainder for a new principal - - 624 

March 1. Paid 4 dollars less than the interest 

and not to be calculated. 
April 1. Interest (3 months) ... 

Paid same date 260+ 4sss 



7 86 


631 
264 


86 


277 86 
4 17 



July 1, Interest (8 months) 

Balance due • - • Ans. 282 03 

RULE IL 

Multiply the principal by the number of days, till the first 
payment is made ; the remaining principal by the number 
of days, between the first and second payment, &c. till aU 
the payments are made ; divide the whole amount by 60 ; 
the quotient will give tlie interest required. 

Note. By this method the intereet is getkenJUj calculated amoof 
merchanta. 
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1. A bond was given by B to C, for 2400 dollars, payable 
in 2 years, with interest frpm the date. Dated July 1, 1815. 
On tliis bond the following payments are endorsed ; viz. 
May 1, 1S16, 900 dollars; October 1, 1816, 450 dollars, 
January 1, 1817, 620 dollars. Required the amount due on 
the 1st of May, 1817? 

1815. July 1. Principal 2400 dollars. 

1816. May 1. 2400 multiplied by 804 is 729600 

Paid 900 



Oct. 1. 
Paid 


1500 • 
450 


... 153 . 229500 


1817. Jan. 1. 
Paid 


1050 . 
620 


... 92 . 96600 


Mayl. 

Interest 


430 . 
184 55 


... 120 . 51600 


Divide by 6,0)110730,0 
Aru. 


Balance 


614 55 



Interest 184,55 

2. A note was given by A to B, for 1800 dollars, dated 
1st January, 1820, v/ith interest from the date. On which 
the following payments are endorsed, viz. April 1, 1821, 
700 dollars ; January 1, 1822, 400 dollars; July 1, 1822, 
500 dollars. Required the amount due on the 1st of Janu- 
ary, 1823 ? Am. 414 dolls. 16 cts. 6 m. 



COMPOUND INTEREST 

is a compensation allowed not only for the principal, but 
also for the interest as it becomes due. 

RULE. 

Add the simple interest of the given sum for one year to 
the principal. This amount forms a new principal for the 
second year, and so on for any number of years required. 

Subtract the first principal from the last aavo\l£^^SB)E&^t!^ 
mainder will be the compound uitjsiesx 'KiC!^\^^« 

H 



80 



CX)MP01ND INTEREST. 



EXAMPLE. 

1. ^\llat is the compound interest of 500 dollars for 3 
years, at por cent, per annum I 

dolU. 

500 Ist principal 
6 



30,00 interest 
500 



530,00 2d principtl 
6 



31,80,00 
530 



561,80 3d principtl 
6 



33,70,80 
561,80 



595,50,8 last amount 
500 



95,50,8 Am, 95 dolls. 50 cents, 8 mills. 
Cmnpound Interest may be more expeditiously calculated by the foiUoto- 
ing Table, in which the amount of one dollar for any number of yean 
under 30 is shown, at the rates of 5 and 6 per cent, per annum, com- 
pound interest. 



: Years 


5 Rates 6 


! Years 
: 16 


! 5 Rates 6 




1 


1.05000 


1.06000 


■ 2.1K>87 2.54035 




2 


1.10250 


1.12360 i 


: 17 


. 2J292U1 2.69277 




i -3 


1.15762 


1.19101 


: 18 


1 2.40662 i 2.85434 


1 4 


1.21550 


lii6247 


19 


\ 2.52695 3.02559 


5 


157628 


1.33822 


20 


1 2.65329 3.20715 


6 


1.34009 


1^1852 


21 


2.78596 


3.39956 1 


7 


1.40710 


1.50363 ! 


22 


. 2.92526 


3.60353 




8 


1.47745 


1.59384 ' 


23 


3.07152 


3.81975 




9 


1.55132 


1.68948 


24 


3.22510 


4.04893 




10 


1.62889 


1.79084 1 


• 25 


' 3.38635 


4.29187 




1 11 


1.71034 


l.a9829 


26 


3.55567 


4J>4938 




12 


1.79585 


2.01219 
2.1329i> 


27 


] 3.73345 


4.82234 




1 13 


1.885G5 


28 


3.92013 


5.11168 




i 14 


1.97993 


2.:26090 


29 


4.11613 


5.41838 




15 


2.078f)2 


2.39655 


30 


4.32194 


5.74349 





d the compound interest of any sum by this table, 

e figures opposite the number of years, under the 

at. by the given principal ; the product will be 

required ; from this subtract the principal, the 

rill be the interest. 
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EXAMPLE. 

2. What is the compound interest of 1000 abllars for 8 
years, at 6 per cent, per annum ? 

1,59384 the tabular number for the time 
1,000 the principal 

1593,84000 
1000 



593,84 the interest. Arts. 593 dolls. 84 cts. 

8. What is the amount of 1500 dollars for 5 years, at 5 
per cent, per annum? Ans* 1914 dolls. 42 cts. 

4. What is the compound interest of 4500 dollars for 16 
years, at 6 per cent, per annum ? " 

Ans. 6931 dolls. 57 cts. 5 m. 

5. A has B's note for 650 dollars, payable at the end of 
20 years, at 6 per cent, per annum, compound interest; 
what sum will it require to discharge the note, at the expira- 
tion of the given time ? 

Ans. 2084 dolls. 63 cts. 4 m. 

6. A father left a legacy of 8000 dollars at compound in- 
terest, per cent, per annum, to be equally divided among 
his three sons, when tlie youngest, who was 4 years old, 
should arrive at the age of 21 ; what will be each one^ 
share? ili». 7180 dolls. 72 cts. each share. 



SECTION 4. 

Insurance, Commission, and Brokage. 

Insurance is a premium given for insijiring the owners of 
property Eigainst the dangers and losses to which it is liable, 
or indemnifying for its loss. 

The instrument of agreement by which this indemnity is 
secured is termed the policy of insurance. 

Ccmimission is a compensation allowed to merchants and 
others for buying, selling, and transporting goods, waxes, 
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Brokage is an allowance given to brokers for exchanging 
money, buying and selling stock, &c- 
The method of operation in sdl these is the same as ii 

simple interest. 

EXAMPLES. 

INSURANCE. 

1. What is the premium of insuring 1260 dollars, at 5 

per cent ? 

1260 
5 



63,00 Ans. 63 dolls. 

D. c 

2. 1650 dollars at 15^ per cent^ - Atu. 255 75 

3. 4500 25 ... . 1125 00 

4. What sum must a policy be taken out for, to cover 
900 dollars, when the premium is 10 per cent ? 

100 policy 
10 premium 

90 sum covered 
As 90 : 100 :: 900 : 1000 dolls. Ans. 

6. What sum will it require to cover a policy of insurance 
for 4500 dolls, at 25 per cent ? Am. 6000 dolls. 

6. What sum will it require to cOver a policy of insurance 
for 560 dollars, at 9 per cent^ Ans. 615 dolls. 38^ cts. 

COMMISSION. 

1. What is the commission on 850 dolls, at 5 per cent. 

850 t~ . 

5 



42,50 Ans. 42 dolls. 50 cts. 
2. What is tlie commission on 1260 dollars, at 6 per 
cent? Ans. 75 dolls. 60 cts. 

D. c. 
a ^"'H) dollars at 4 per cent. - - Ans. 102 00 

3 # 790 26 

i 48 16i 



, *. 



BROKAGE-^UYING AND SELUNG STOCKS. 89 

6. A commission merchant receives 1260 dollars to fill 
an order, from which he is instructed to deduct his own 
commission of 5 per cent, how much will remain to satisfy 
the order? 

100 
5 per cent. 

As 105 : 100 :: 1260 : 1200 doUs. Atw. 

7. A commission merchant has received 4120 dollars 
Nvith instructions to vest it in salt at 8 dollars per barrel ; de- 
ducting from it his commission of 3 per cent, how many 
barrels of salt can he purchase ? Ans. 500 barrels. 

BROKAGE. 

1. What is the brokage on 1000 dollars, at 1^ per cent? 

1000 



1000 
500 



15,00 Ans. 15 dolls. 

2. What is the brokage on 1625 dollars 50 cents, at 3^ 
per cent ? Ans. 54 dolls. 18 cts. 

3. 1868 dollars at 2i per cent. Ans. 46 dolls. 70 cts- 

4. 560 6 33 60 



SECTION 5. 

BUYING AND SELLING STOCKS. 

Stock is a fund vested by government, or individuals in a 
corporate capacity, in banks, turnpike roads, bridges, &c. 
the value of which is subject to rise and fall. 

RULE. 

Multiply the given sum by the rate per cent, and divide 
the product by 100 -^ 



90 



REBATE OR DISCOUJNT. 



EXAMPLES. 



1. What is the amount of 1650 dollars, United Statei 
bank stock, at 125 per cent, or 25 per cent, above par! 

1650 
125 

8250 

ddbo 

1650 



1,00 ) 2062,50 Ans. 2062 dolls. 50 ds. 
Or thus, 25 is i) 1650 

412 50 



2062 50 Afu. 



D. 



1500 bank stock at 110 per cent. 



3. 1686 

4. 25000 

5. 1260 

6. 9254 

7. 1518 



128 
108 

90 

84 

83} 



X>. c. 

Am. 1650 00 
2158 03 
27000 00 
1184 ^ 
7778 3(8 
1271 321 



SECTION 6. 

REBATE OR DISCOUNT, 

Is a reduction made for the payment of money before it ; 
becomes due. It is estimated in such a manner, as that' 
the ready payment, if put to interest at the same rate and 
time, would amount to the first sum. Thus, 6 dollars is the. 
discount on 106 dollars for 12 months, at 6 per cent, leaving 
100 dollars the ready payment, which, if put to interest for 
the same rate and time, would regain the 6 dollars discount 

RULE. 

As 100 dollars and the interest for the given time, is to 
100 dollars, so is the given sum to its present worth.— Sub 
tract the present worth fronfcthe given sum, and the remain 
ier is the discount. 
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EXAMPLE. 

1. What *s the discount of 1696 dollars, due 12 montlis 
hence, at 6 per cent, per annum ? 

As 106 : 100 :: 1696 : 1600 

1600 



96 dolls. Ans. 

2. What is the present worth of 2464 dollars, due 1 year 
and- 6 months hence, discounting at the rate of 8 per cent, 
^r annum? Ans. 2200 dolls. 

3. A has B's note for 1857 dollars 50 cents, payable 8 
months after date ; what is the present worth of said note, 
discounting at the rate of 5^ per cent, per annum ? 

Ans. 1791 dolls. 80 cts. 

4. What reduction must be made for prompt payment of 
a note for 650 dollars, due 2 years hence, 7 per cent, per 
annum being allowed for discount ? 

Ans. 79 dolls. 83+ cts.. 
6. What is the present worth of 5150 dollars, due in 4i 
moDth&^^discounting at the rate of 8 per cent, per annum, 
aiid'aQSWing 1 per cent, for prompt payment ? 

■ !-, ^ Ans. 4950 dolls. 

Note. Discount and interest are often supposed to be one and the 
same thing ; and in business, the interest ^r the time is frequently 
taken for the discount, and it is presumed neither party sustains any 
lofls. This however is not true, fi>r the' interest of 100 dollars for 12 
months, at 6 per cent is 6 dollars, whereas the discount for the same 
sum, at the same rate and trne, is only 5 dollars 66 cents, making a 
difference of 34 cents for every 100 dollars for 1 year at 6 per cent. — 
The SaaHowing examples will show the difference. 

EXAMPLES. 

1. What is the discount of 1272 dollars, due in 12 
months, discounting at 6 per cent, per annum ? 

As 106 : 100 :: 1272 : 1200 

discount 72 dolls. 

2. What is the interest of the same sum, for the same 
time and rate ? 

1272 D. c. 
6 Interest 76 32 
Discount 72 



76,32 interest. 



DifFereocfe \ ^*3^ 



92 BANK DISCOUNT. 

8. What is the difference between the interest and dis- 
oount on 7280 dollars, for 18 months, at 8 per cent, per an- 
num? Ans. 93 dolls. 60 cts. diiler^aoe. 

Nate, But when discount is made for present payment, without re- 
gard to time, the interest of the sum as calculated for a year, is the 
discount 

EXAJfFLE. \ 

1. How much is the discount of 260 dollars at 
cent ? 

260 
5 




13,00 Arts. 13 dollars. 

2. What is the discount on 1650 dollars, at 3 per d6al4 

Ans. 49 dolls. 50%tB. 

3. What sum will discharge a bond for 2464 doUad^'.'on 
•which a discount of 8 per cent, is given ? " "^ 

Ans. 2266 doll 




SECTION 7. 

BANK DISCOUNT. "- 

Bank discount is th^ interest which banks receive for tbe 
use of money loaned by them for short }Xjriods. And^as 
banks from long established custom, give three days awt 
and above the time limited by the words of the note, called 
days of grace ; and as the day of the dale, and the day of ■ 
payment are both calculated, which makes the time 4 days 
longer than expressed in the note, so interest must be calcu 
latcd on these days in addition to the regular interest on the 
given sum, for the specified time. 

RULE. 

Add 4 to the number of days specified in the note, multi- 
ply the given sum by this number, and divide the product by 
60. Or, 

Multiply the given sum by half the number of days, and 
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Note, Wken the cents in Uie given sum are less than 50, the bank 
loses the interest on them, but when they are more than 50 they 
charge interest fur one dollar. 



EXAMPLES. 



1. Required the discount of 1500 dollars for 60 days. 
1600 Or, 1500 

64 32= half the days 



6000 3000 

y. 9000 4500 



6,0)9600,0 3,0)4800,0 

16,00 Ans. 16 dolls. 16,00 

2, What is the discount of 250 dollars for 30 days ? 

Ans. 1 doll. 41 1- cts. 
8. What is the discount of 600 dollars for 90 days ? 

Ans. 9 dolls. 40 cts. 
4. What is the discount of 1260 dollars 40 cents for 60 
days. l \^ Ans, 13 dolls. 44 cts. 

6. Wfflft is the discount of 2649 dolls. 75 cents for 60 
days? Ans. 28 dolls. 26 cts. 4 m. 

F&rm of a note offered for discount. 

Pittsburgh, July ~, 1832. 

Dollars 



Sixty days after date, I promise to pay A. B. or order, at 

te bank of r-, the sum of dollars, without de- 

iakation ; value rooeived. J. P. 



SECTION a 

EQUATION OF PAYMENTS. 

EauATioN of payments is the finding the mean time, for 
J the payment of' two or more sums of money payable at dif- 
: fercrt times. 

RULE. 

^ Multiply each sum by its owatimo. Add Ibid ^cfSEmd 
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into one sum and divide this amount by the whole debt ; tiie 
quotient will be the mean time. 

EXAMPLE. 

1. A owes B 600 dollars, of which 200 is to be paid st 
4 months, 200 at 8 months, and 200 aM2 months; but they 
agree to make but one payment ; when must that payroeat 
be made ? 

200 X 4= 800 

200X 8=1600 

200X12=2400 



600) 4800 ( 8 months. Aim. 

4800 




2. A merchant has owing to him from his frienfl^ 
of 3000 dollars, to be paid as follows, xAz. 500 dollar^ at 2 
months, 1000 dollars at 5 months, and t le rest at 8 mcmths; 
but they agree to make one payment of the whole ; what 
will be the mean time of payment ? Ans, 6 months* 

3. A buys of B 50 acres of land, for which he agrees to 
pay 1000 dollars at the following times, m%. 200 dollars at 
5 months, 300 dollars at 8 months, and the rest at 10 months, 
but an equation of payments is afterwards agreed upon; 
when must the payment be made ? 

Am, 8 months 12 days* 

4. C owes D 1400 dollars, to be paid in 3 months, bi^ D 
being in want of money, C pays him 1000 dollars at the ex- 
piration of 2 months ; how much longer than 3 months may 
he in justice defer the payment of the rest ? 

Aiu. 2\ months. 



SECTION 9. 

FELLOWSHIP. 

Fellowship teaches to find the froSt or /om arising ^o 
different partners in trade, in proportion to the caphalor 
stock each has advanced. 

Fellowship is either waglt or cfNnpotmd. 
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SINGLE FELLOWSHIP, 

Is wheu the stocks employed are difierent, but the time 
alike. 

RULE. 

Find the amount gf the whole stock employed ; and then 
(by proportion) as the whole stock is to the whole gain or 
loss, so is each partner's stock to his share of the gain or 
loss. 

EXAMPLE. 

1. Two merchants join their stock in trade; A puts in 
600 dollars, and B puts in 400 dollars, and they gain 350 
dollars ; what part belongs to each ? 

^^ ' As 1000 • 260 . . ^^^ ^^ ^'^ ^^"^ ^^^ 



Ans. 



1000 250 J 

2. Three merchants enter into partnership in trade; A 
advanced 7500 dollars, B 6000, and C 4500, with this they 
gained 5400 dollars ; what was each partner's share ? 

C A 2250 dolls- 
Ans. ^ B 1800 
( C 1350 

3. A bankrupt is indebted to A 1291 dollars 23 cents, to 
B 500 dollars 37 cents, to C 709 dollars 40 cents, to D 228 
dollais t SLnd his estate is worth but 2046 dollars 75 cents ; 
how mach does he pay per cent, and how much is each 
«re<Mtor to receive ? 

D. c. 

(A receives 968 42i 
B 375 27| 

C 532 05 

D 171 

4. Three men. A, B, and C, rent a farm containing 585 
acres 2 roods and 34 perches, at 600 dollars per year, oi 
which A pays 180 dollars, B 195, and C 225, and they 
agree that ^he farm shall be divided in proportion to the 
rents ; how many acres must each man have ? 

A. R. P. 
A's share is 175 2 34} 



iiiM.'iB's 190 1 17.4^ 



'a ^V^ ^ *«? 



S 
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5. Three merchants freighted a ship- with 2160 barrels of 
flour, of which 960 barrels belouged to A, 720 barrels to B, 
and 480 barrels to C ; but on account of stormy weather 
they were obliged to throw 900 barrels overboard; how 
many ban-els did each man lose ? ^ 

(Most 400 MurnAk 
Ans. <B 300 
( C 200 

6. Three merchants join stock in trade ; A put in 1260 
dollars, B 840 dollars, and C a certain sum; and they gained 
825 dollars, of which C took for his part 275 dollars ; re- 
quired A and B's part of the gain, and how much stock C 
put in? 

( A gained 330 dolls. 
Ans. < B 220 

( C's stock was 1050 

7. Four men traded with a stock of 800 dollars, and. they 
gained in two years time twice as much, and 40 dollai]tfo?er; 
A's stock was 140 dollars, B's 260, C's 300 ; rcquiijiji D's 
stock, and what each gained ? 

fD's stock was 100 dolls. 
A's gain was 287 
B's 633 

C's 615 

LD's 205 

8. Three butchers lease a pasture field for 96 doithAit into 
which they put 300 beef cattle ; of these 80 belongMjBrA, 
100 to B, and 120 to C ; how much had each to paj^f/^ 

Ans. A 25 dolls. 60 cts. B 32 dolls. C 38 dolls. 40 da^ 

9. A father lefl an estate of 5000 dollars to his three sqdSi 
in such a manner that for every 2 dolls, that A gets, B shall 
have 3, and C 5 ; how much did each son receive ? 

Ans. A gets 1000 dolls. B 1500, C 2500. 

10. A, B and C put in money together, A put in 20 ddb 
B and C together put in 65 dollars ; thajr jjfBined 63 dolfakif 
which B got 21 dollars ; what did A and/^fJlteiD* and Mif 
much did B and C separately put in ? '• (^ 

A gaiced'lS ddls. 
C 30 

B put in 35 
C 50 



Ans. 



Ans. 
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COMPOUND FELLOWSHIP. 

.']Covpouin> Fellowship is when both the stocks and 
tn&s fure different 

RULE. 



•i' 



Multiply each partner's stock by the time it is employed, 
add all the products into one sum ; then say, as the sum of 
the products is to the whole gain or loss, so is each part- 
ner's stock multiplied by the time, to his share of the gain 
<Mr loss. 

EXAMPLE. 

1. Thre6 merchants entered into trade; A put in 2500 
dollars for 4 months, B 3000 dollars fur 6 months, and C 
4000 doUars^r 8 months, and they gained 1200 dollars ; 
whatjf^ each man's share of the gain ? 

D. M. 

A 2500x4=10000 
B 3000X6=18000 
4000X8=32000 



Sum eoooo 

jfti; ( 10000 : 200 A's share ) 

AfllmOO : 1200 :: ^ 18000 : 360 B's \Am. 

(32000 : 640 C's > 

'] ^ 1200 proof. 

2* Three merchants enter into partnership for 16 months; 
A put into stock at first 600 dollars, and at the end of 8 
nioodthsy 200 dollars more ; B put in at first 1200 dollars, 
Ml tit tfie end of 10 months, was obliged to take out 600 
dollars; C put in at first 1000 dollars,. and at the end of 12 
ijioiiths put in 800 more ; with this stock they gained 2300 
dollars ; what was each man's share t 

C A's share is 560 dolls. 
An8. 1 B's 780 

( C's 960 

8. A and B join stock in trade ; A put in 600 dollars on 
the first of January ; B advanced on tha fitsl oC ki^T&L* 

\ 
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* 

wb.;c:h entitled him to. an equal share of the profit at the end 
ol* the year ; required the sum B put in 1 

Arts. 800 do 

4. D put in stock 1800 dollars ; E at the end of 4;'] 
agrees to advance such a sum as at the end of the yeiari 
entitle him to an equal share of the profits ; what sum 
E advance ? Ans. 2700 del 

5. Two gentlemen, A and B, hired a carriage in Pitts- 
burgh to go to Philadelphia, and return, for 160 dollan, 
with liberty to take in two others by the way. Wh^ at 
Philadelphia they took in C, and afterwards, 100 miles Iran 
Pittsburgh, they took in D. Now allowing it to be 300 miles 
from Pittsburgh to Philadelphia, and also that each man pays 
in proportion to the distance he rode ; it is required to tell 
how much each must pay ? 




Ansn 



A pavs 60 dolls. 
B "^60 
C 30 . 

D 10 



160 proof. 

6. Three graziers hired a piece of pasture. ground for 145 
dolls. 20 cents ; A put in 5 oxen for 4) months, B put in 8 
oxen for 5 months, and C put in 9 oxen for 6) mondis ; how 
much must each pay 1 

Ans, A pays 27 dolls. B 48 dolls, and C 70 dolls. 20*^(8. 

7. A, B, and C have received 665 dollars intereat ; j^Jbi 
in 4000 dolls, for 12 months, B 3000 for 15 montha,4plc 
5000 for 8 months ; how much is each man's part of dbjih 
tercst ? ^W! 

i A 240 dol& 
Ans. \ B 225 
(C200 

8. Three merchants lost by some dealings 263 dollata 90 
cents ; A's stock was 580 dolls, for 6) months, B*s 580dol]a. 
for 9) months, and C's 870 dolls, for 8| months ; how innch 
is each man's part of this loss ? 

's loss 59 dolls. 15 cts. 
Aiw.<{ B's 86 45 

118 80 

% . 
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SECTION 10. 

PROFIT AND LOSS. 

this rule we discover what has been gained or lost 
the- purchase and sale of goods, and merchandise of every 

RULR 

Prepare the question by reduction when necessary, and 
then work by the Ride of Three or Practicej as the nature 
of the question may require. 

EXAMPLE. 

1. Bought 360 barrels of flour for 6 dollars 25 cents per 
barrel, and sold it for 7 dollars 50 cents per barrel ; what 
is the profit on the whole ? 

D. c. 

7 50 

6 25 




1 25 gain per barrel. 

B. D.c. B. D. 

As 1 : 1 25 :: 360 : 450 Ans. 

2^ Bought a piece of cloth for 1 doll, and 20 cents per 
ajod sold it again for 1 dollar 50 cents a yard ; what 
gain per cent? Ans. 25 per cent. 

..^ 8« Bought a piece of linen containing 42 yards for 21 
^ .ijjka^ and sold it at 66 cents per yard ; what is the gain 

4fioea on the whole piece ? 
{ ' Aju. 6 dolls. 72 cents gain. 

4. A merchant bought 6 barrels of whiskey containing 
82 gallons each, for 96 dollars ; while in his possession he 

I ^9it 12 gallons by leakage, the residue he sold for such a 
sum as gained him 12 dollars on the whole ; how much per 
( jfallon did he buy and sell for? 

Ans. Bought for 50 cents, and sold for 60 cents. per gall. 

5. Bought 120 doz. of knives for 20 cents each knife, 
and sold them again for 17 cents each, what was the loss on 

. ^ whole? Am. \% ^sSSSi^^^ ^^ak. 
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n. A merchant gave 149 dollars for 100 yards of cloth ; 
at how much per yard must he sell it to gain 51 dollars on 
the whole ? Ans. 2 dollars. 

7. Bought a chest of tea at 1 ddlar and 25 cents per 
pound, but finding it to be of an inferior quality, I am will- 
ing to lose 16 per cent, by it ; how must I sell it per pounSl ? 

Ans. I doll. 2i cents per lb. 

8. A merchant bought 20 dozen of wool hats at 90 cents 
{)er hat ; at what rate must he sell them again to gain 20 per 
(;ent. and how much does he gain on the whole 1 

Ans. he must sell at 1 dollar 6 cents per hat, and gHaqB 
43 dollars 20 cents. • - 

9. A trader bought a hogshead of rum of a certain prpof^ 
containing 115 gallons, at 1 dollar 10 cents per gallon ; How 
many gallons of water must he put into it to gain 5 dollars, 
by selling it at 1 dolleur per gallon? 

Ans, 16^ gallcms. 

10. A merchant bought 4 hundred weight of cofl^ fQ| 
134 dollars 40 cents, and was afterwards obliged to sell it 
at 25 cents per pound ; what was his loss on the whole, and 
how much on each pound ? 

Ans. 5 cents loss on each pound, and 22 dollars 40 
cents on the whole. 

11. If by selling 360 yards of broadcloth for 1728 dollars, 
there is gained 20 per cent, profit, what did it cost per yard? 

Ans. 4 dollars. 

12. A merchant laid out 1000 dollars on cloth, at 4 dol- 
lars per yard, and sold it again at 4 dollars 90 cents per 
yard ; what was his whole gain ? Ans. 225 ddls. 

13. A sells a quantity of wheat at 1 dollar per bushel, 
and gains 20 per cent. ; shortly afler he sold of the aaihe to 
the amount of 37 dollars 50 cents, and gained 50 per cent. ; 
how many bushels were there in the last parcel, and at what 
rate did he sell it per buihcl ? 

Ans. 30 bushels, at 1* doll. 25 cents ;;^r bushel*. 

14. A trader is about purchasing 5000 galls, of whiskey, 
which he can have at 48 cents per gallon in ready money, 
or 50 cents with two months credit ; which will be the most 
profitable, either to buy it on credit, or by borrowing the 
money at 8 per cent per annum, to pay the cash price ; 

Ans. he will gain 68 dollars by paying the cash* 
16, A butcher bought 12 head of beef cattle of equil 
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weight, for 240 dollars, which he sells again for 4 cents per 
pound ; what ought each one to weigh, that the butcher may 
have the hides and tallow as clear gain ? 

Ans. ^dU \qr. 24Z6. 



SECTION 11. 

BARTER. 

., .QjiJKTER is the exchanging of one commodity for another 
at the rates agreed upon by their owners. 

j" RULE. 

Proceed by the rules of reduction and proportion, as the 
nature of the question may require. 

EXAMPLE. 

1. How many yards of linen at 50 cents per yard must 
be given for 6^ yards of broadcloth, at 4 dollars 50 cents 
per yard? 

' 4,50 dollars 

6i 



2700 
112i 



28,124 
c. yd. D. c. yds. 

As 50 : 1 :: 28,1 2^ : 66i Ans. 

2. A has 320 bushels of salt at 1 dollar 20 cents per 
bushel, for which B agrees to pay him 160 dollars in cash 
and'the rest in cofiee at 20 cents .per pound ; how much cof- 
fee must A receive 1 Ans. 1120 lb. 

3. How much rye at 70 cents per bushel must he given 
for 28 bushels of wheat, at 1 dollar 25 cents per bushel ? 

Ans. 50 bushels. 

4. A barters 319 lb. of coffee at 23^ cents per pound, 
with B for 250 yards of muslin ; what does the muslin cost 
A per yard ? Ans. 30 cents nearly. 

6. C has flour at 6 dollars per barrel, Y(Kvc\vV«i \3«s\^^ti^. 

12 
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to D at a profit of 20 per cent.' for tea which cost 1 dollar 
25 cents per pound ; at what rate must D sell the tea to 
make the barter equal ? Ans. 1 dolU 50 cts. per lb- 

6. A has cloth which cost him 2 dollars 50 cents per yard, 
but in trade he must have 2 dollars 80 cents ; B has wheat 
dt 1 dollar 20 cents per bushel ; at hoAr much per bushel 
should he sell to A, to make the barter equal ? 

Ans. 1 doll. 34^ cents. 

7. P has 240 bushels of rye which cost hinx 90 cents per 
oushel ; this he barters with Q at 95 cents per bushel for 
wheat which stands Q 99 cents per bushel ; how many bushels 
of wheat is he to receive in barter, and at what price, thai 
their gains may be equal ? 

Arts. 218^y bushels, at 1 doll. 4^ cts. per bushel. 

8. A gives B in barter 26/6. ^oz. of cinnamon, at 1 dol- 
lar 28 cents per pound, for rice at 6 cents per pound ; how 
much rice must A receive 1 Ans, 5 cwt. 

9. C and D barter^ C has muslin that cost him 22 cents 
per yard, and he puts it at 25 cents ; D's cost him 28 cents 
per yard ; at what price must he put it to gain 10 per cent, 
more than C? Ans, 345-J cents per yard. 

10. A buys 250 barrels of flour from B, at 6 dollars 25 
cents per barrel, in payment B takes 4 cwt. of coffee at 30 
cents per pound, 64 pounds of tea at 1 dollar 75 cents per 
lb. 25 yards of broadcloth at 6 dollars per yard, 206 dollars 
10 cents in cash, and the balance in salt, at 8 dollars per 
barrel ; how many barrels of salt must B receive ? 

Ans. 120 barrels. 



SECTION 12. 

EXCHANGE. 

ExcHANOE is the reducing the money, coin, &c. of one 
state or country to its equivalent in another. 

Par is equality in value ; but the course of exchange is 
often above or below pa* . 

Agio is a term sometimes used, to express the difference 
between bank and current money. 

Case 1. 
To change the currency of one state into that of another. 



RULE. 
Work by the Rule of Three j or by the theorems in the 
following table : — 
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le of a dollar in any state is found, either opposite 
), or under it in the table. 
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EXAMPLE. 



1. What is the value of 480Z. Pennsylvania currency m 
North Carolina] 





«• d. «• £• 


£. 


As 


7 6 : 8 :: 480 : 
£. 


: 512 Ana. 


Or, 


480 
AddjV= 82 

512 Ans. 





2. What is the value of 256/, New York currency in 
Pennsylvania? ' Ans, 240/. 

3. How much South Carolina currency is equal to 1500/. 
of New Jersey? Ans. 933Z. Qs. 8d. 

4. What sum New York currency is equal to 180/. in 
Massachusetts? ' Ans. 240/. 

5. How much Virginia currency will purchase a bill for 
280/. South CaroUna ? . Ans. 360/; 

6. A bill of exchange being remitted from Rhode Island 
to South Carolina for 304/., what is its value in the currency 
of the latter ? Ans. 236/. 8*. lOid, + 

Case 2. 

To change the currency of the different states to Federal 
money. 

RULE. 

Divide the given sum, reduced to shillings, six-pences, or 
pence in a dollar, as it passes in each state. 

EXAMPLES. 

1. Change 127 L 12«. New England money to dollars and 

cents. 

127/. 12«.=2552 shillings. 
The dollar, New England, is 6s. ) 2552 



425,331 
Ans. 425 dolls. 33| cts. 
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2. Change 37 L 10s. Pennsylvania currency, to dollars. 

271, 10«.=1500 six-pences. 

78* 6d* or 15 six-pences make a dollar Pennsylvania cur- 
rency; hence 1500-r 15=100 dolls. Ans. 

Or, 37Zl 10«.=9000 pence= 100,00 cents. Ans. 

3. Change 2252. 12«. New York currency to Federal 
money. 

225L 12«.=4512 shillings - 8 the dollar New York cur- 

rency=564 dollars. Ans. 

4. A bill of exchange for 468Z. 9s. 6d. Virginia curren- 
cy, is remitted to Philadelphia ; what is its value in Federal 
money? Ans. 1563 dollars 25 cts. 

5. A merchant deposited in the United States branch 
bank at Pittsburgh, the sum of 750Z. 10a. Pennsylvania cur- 
rency, for what sum may he draw for in Federal money ? 

Ans. 2001 dollars 33i cents. 

Note. — ^Federal money being now generally introduced into mercaR- 
tile business throuffhout the United' States,'has nearly superseded the 
use of the above rules of exchange between the different States. 

Cased. 
FOREION EXCHANGE. %, 



V 



Accounts are kept in Elngland, Ireland, and the West 
India Islands, ui pounds, shillings, pence, and farthings 
though their intrinsic value in these places is difierent. 

A TABLE 

Cf different Maneysj as they are denomnaUd and valued 

in different countries* 

GREAT BRITAIN, IRELAND, AND THE WEST INDIES. 

4 farthings =1 penny 

12 pence 1 shilling 

20 shillings 1 pound 
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FKANCE. 


12 


Deniers 


= 1 Sol 


20 


Sols 


1 Livre 


3 


Livies 


;■ - 1 Crown 

SPAIN. 


4 Marvadies Vellon, or > i n »♦ 
2i Marvadies of Plate ( ^ ^"*™ 


a!* S^lr Vellon ( l^Ve"- 


16 
34 


MaSeT of Plate \ iRi^l^f Plate 


8 


Rials of Plate 


- 1 Piaster, Pezo, or Dollar 


5 


Piasters - 


1 Spanish Pistole 


2 


Spanish Pistoles 


- 1 Doubloon 

ITALY. 


12 


Deniers 


= 1 Sol 


20 


Sols 


1 Livre 


5 


Livres 


- 1 Piece of Eight at Genoa 


6 


Livres 


1 Ditto at L^horn 


6 


Solidi 


- 1 Gross 


24 


Grosses - 


1 Ducat 

POBTVOAL. 


400 


Reas 


- = 1 Crusadoe 


1000 


Reas 


- 1 Milbea 

HOLLAND. 


• 8 


Penning - 


- = 1 Groat 


2 


Groats 


- 1 Stiver=2d. 


r 6 


Stivers - 


1 Shilling' 


20 


Stivers 


- 1 Florin, or Guilder 


2i Florins - 


1 Rix Dollar 


6 


Florins 


- 1 £. Flemish 


5 


Guilders 


1 Ducat 

DEZnKABK. 


16 


Shillings 


. = 1 Mark 


6 


Marks 


. 1 Rix Dollar 


32 


Rustics - 


1 Copper Dollar 


6 


Copper Dollars 


• 1 Rix DoUar 

RUSSLA.. 


18 


Pennins 


- = 1 Gros 


SO 


Gros 


- 1 Florin 


3 


Florins - 


- 1 Rix Dollar 


2 


RixDollan 


- 1 Gold Ducat 
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RULE, 



In exchanging of foreign moneys, work by the R'lle of 
Tliree, or by Practice ; and for exchanging foreign moneys 
10 Federal, work by the table in page 40. 



EXAMPLES. 



1. Philadelphia is indebted to London 1749Z. currency, 
what sum sterling must be remitted, when the exchange is 
65 per cent. ? 



£. 

As 165 



£. £. 

100 :: 1749 



£. 

1060 sterling. Ans* 



2. London is indebted to Philadelphia 1060Z. sterling; 
what sum Pennsylvania currency must be remitted, the ex- 
change being 65 per cent, as above ? 



As 


£. 

100 : 


£. 

165 


1 : 


£. £. 

: 1060 : 1749 


Ans* 




Or, 


50 

10 

5 


1 


1060 

530 

106 

53 

174^2. Ans. 





3. Baltimorey Oct. 1, 1817. 

Exchange for 12602. 10«. sterling 

Thirty days after sight of this my first of exchange, sec- 
ond and third of like tenor and date not being paid, pay to 
A. B. or order, twelve hundred and sixty pounds ten ' shil- 
lings sterling, value received, and place the same to account, 
as per advice from 

P--S— n. 

W. L. merchant, London. 

What is the value of this bill in Federal money ? 

1260Z. 10«.=:1260,5«X by 444 oeiiti=r:5506 doUi. 03 
cents. Am* 



i 

"1 



. ■«» 
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4. London^ January 1, 1818. 

Exchange for 5596 dolls. 62 ctsu Federal money. 

Thirty days afler sight of this my second of exchange, 
first and third of the same tenor and date not paid, pay to 
J. B. or order, five thousand five hundred and ninety-siz 
dollars sixty-two cents, value receivedi and place the same 
to account, as per advice firom 

S. S. 

Mr. T. L. merchant, Baltimore. 

How much sterling is the above bUl, 4,44 oeDls to the 
pound? 

444)5596,62(1260 
444 



1156 

888 

2686 
2664 

222 
20 



4440(10 Ans. 12602. 10«. 
4440 



5. A merchant of Philadelphia receives firom his cor- 
respondent in Dublin, a bill of exchange for 5402. 15«. Irish 
currency ; what is its value in Federal money ? 

• Ans. 2217 dolls. 7i cts. 

6. A merchant in Philadelphia draws on his correspond- 
ent in Dublin for the balance of an account amounting to 
2217 dolls. 7^ cents ; what sum Irish currency must be re- 
mitted to satisfy the draft ? Ans. 540Z. 15s. 

Note* — In theae last examples the course of exchange is considered 
as being at par: when the exchange is above or bebw par, the per 
cent must be added or subtracted, as the case requires. 

7. In a settlement between A of London and B of Phila- 
delphia, B is indebted to A in the sum of 320Z. sterling, what 
sum must be remitted by B to A to settle the balance, the 
exchange being 12^ per cent, from the United States to 
" wat Britain ? Ans. 1598 dolls. 40 cte. 



m 
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8. C pfNew Yoik remits 3269 dollars to kis correspond- 
ent in Dublin, to be placed to liis account ; for what sum 
Irish currency, must he receive credit, the course of ex- 
change being 8 per cent, in favor <^ Ireland ? 

Ans. 736/. nearly. 

Note. The par of exchange between the United States of America 
and most other trading countries, may be found by the table in page 40. 



SECTION 13. 

ALUGATION. 

Alligation is a rule for finding the prices, and qu^intity 
^ simples in any mixture compounded of those things. 

Case 1. 

To find the mean price of any part of the composition, 
when the several quantities and prices are given. 

RULR ' 

As the Mim of the whole quantity, is to its total value, so 
is any part of the composition, to its value. 

BXAMPLE. 

1. A merchant mixed 2 gallons of wine at 2 dollars per 
gallon, 2 at 2 dollars 50 cents, and 2 at 3 dollars ,* what is 
one gallon of this mixture worth ? 

gaL 
2 at 2,00=400 
2 at 2,50=500 
2 at 3,00=600 

6 1500 

G. D. c G. D.c. 

As 6 : 15,00 :: 1 : 2,50 Ans. 

2. A grocer mixed 20 lb. of sugar at 10 cents per lb. 30 
lb. at 15 cents, and 40 lb* at 25 cents ; what is one pound 
of this mixture worth? Ans. 18} cts. 

8. A trader mixes 10 bushels of salt at 150 ceo^'li^ '^ 

K 
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160 cts. and 30 at 170 cts. per bushel; at what rate can he 
afford to sell one bushel of this mixture? Ans, 163^ cts. 

4. If 4 ounces of silver at 75 cents per ounce, be melted 
with 8 ounces at 60 cents per ounce, what is the value of 
one ounce of this mixture? Ans. 65 cents. 

Case 2. 

To find what quantity of several simples must be taken 
at their respective rates, to make a mixture worth a given 
price. 

RULE. 

Place the rates of the simples under each other, and link 
each rate which is less than the mean rate, with one or more 
that is greater. The difference between each rate and the 
mean price set opposite to the respective rates with which it 
is linked, will be the several quantities required. 

Note. I. If all the given prices be greater or less than the mean 
rate, they must be linked to a cipher. 
2. Different modes of linking will produce different answers. 

EXAMPLES. 

1. How many pounds of tea at 150, 160, and 200 cents 
per pound, must be mixed together, that 1 pound may be 
sold for 180 cents? 

C 150v 20 at 150 cents ) 

Mean rate 180 ^ 160\) 20 at 160 V Ans. 

• (200^ 30+20=50 at 200 ) 

2. How many gallons of wine at 3, 5, and 6 dollars per 
gallon, must be mixed together, that one gallon may be 
worth 4 dollars? 

Ans. 3 gallons at 3 dolls. 1 gallon at 5 dolls, and 1 
gallon at 6 dollars. 

3. How many bushels of rye at 40 cents per bushel, and 
corn at 30 cents, must be mixed with oats, at 20 cents, to 
make a mixture worth 25 cents per bushel ? 

C 20^^ 15+5 C 6 bushels of rye 

I. Ans. 26 < 30^) 5 2. Ans.< 6 do. corn 

(40--^ 5 (24 do. oats 

4. A grocer has four several sorts of tea, m%. otift kind 
a/ J W cents, another at 110 cents, anotYiet aX Wi cco^a 



x. 



r 
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Ill 



and another at 80 cents per pound, how much of each sort 
must be taken to make a mixture worth 1 dollar per pound ? 
2 at 120 cents. z' 3 at 120 centa. 

1 il<^ « ^«, ) 2 110 

1 90 ^' '^^' ) 2 90 

2 80 (3 80 



1. Jins. 



Z,Jins. 



5. Jins. 



1 at 120 cents. 

2 110 

2 90 
1 80 

3 at 120 cents. 

1 110 
3 90 

2 80 



4.jins. 



e.Ans. 



1 at 120 cents. 
3 110 
3 90 

1 QO 

2 at 120 cents. 

3 110 
1 90 
3 80 



^ote. From this last example it is manifest that a great many dif- 
ferent answers may result to the same question, according to the Ta* 
riotts modes of linking the numbers together. 

Case 3. 
When the rate of all the simples, the quantity of one of 
them, and the compound rate of the whole mixture are given, 
to find the several quantities of the rest. 

RULE. 

Arrange the mean rate, and the several prices, linked to- 
gether as in case 2, and take their difierehce. 

Then, as the difierence of the same namQ with the quan- 
tity given. 

Is to the rest of the differences respectively : 

So is the quantity given. 

To the several quantities required. 

EXAMPLE. 

1. A grocer would mix 40 pounds of sugar at 22 cents 
per pound, with some at 20, 14, and 12 cents per pound ; 
how much of each sort must he take to mix with the 40 
pounds, that he .may sell the mixture at 18 cents per pound ? 

lb. 4 




— » 
—4 
— 6 against the price of the given quantity. 

:: 4 : 26,66 lb. at 12 cents.) 
:: 2 : 13,33 do. \\ \ kwt, 

and 5t6,6^do. ^^ N 
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2. How much wheat at 48 cents, rye at 66 cents, and 
barley at '30 cents per bushel, must be mixed with 24 bush- 
els of oats at 18 cents per bushel, that the whole may rale 
at 22 cents per bushel 1 An8> 2 bushels of each. 

3. How much gold at 16, 20, and 24 carats fine, and how 
much alloy must be mixed with 10 ounces of 18 carats fine, 
that the composition may be 22 carats fine ? 

Arts. 10 oz. of 16 carats fine, 10 of 20, 170 of 24, 
^ and 10 of alloy. 

Case 4. 

When the price of all the simples, the quantity to be mix- 
ed, and the mean price are given, to find the quantity of each 
simple. 

RULE. 

Find their differences by linking as before : 
Then, as the sum of the differences. 
Is to the quantity to be compounded ; 
So is the difference opposite to each price. 
To the quantity required. 

EXAMFLB. 

1. How much sugar at 10, 12, and 15 cents per pound, 
will be required to make a mixture of 40 pounds, worth 13 
cents per pound ? 

13^12-N ] 2 



pt;r puLUiu : 



8 sum of the different simples. 
' As 8 : 40 :: 2 : 10 lb. at 10 cts. ) 

8 : 40 :: 4 : 20 do. 15 \An8. 

and 10 do. 12 ) 

2. How much gold of 16, of 17, of 18, and of 22 carats 
fine, must be mixed together to form a mixture of 40 ounces 
of 20 carats fine? 

Ans. 5 oz. of 15, of 17, and of 18, and 25 oz. of 22. 

3. How many gallons of water must be mixed wkh wine 
at 6 dollars per gallon, to fill a vessel of 70 gallons, so that 
it may be sold without loss at 5 dollars per gallon? 

Ans* 11$ gallons of water. 
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PART VI. 

VULGAR FRACTIONS. 

A YvhQAB, Fraction is any supposed part or parts of an 
umtj and is represented by two numbers placed one above 
the other, with a separating line between them ; thus, } one- 
fifth, f four-ninths. 

The number above the line is called the numerator, and 
that below the line the denominator. Thus, 

4 numerator 6 

— — &c. 

9denomina.l0 

The denominator shows how ruany parts the unit or inte- 
ger is divided into, and the numerator shows how many of 
those parts are contained in the fraction. 

Vulgar fractions are either proper, improper, compound, 
or mixed. 

A proper fraction is when the numerator is less than the 
denominator, as i, f, |, If > ^^* 

An improper fraction is wl^en the numerator is eiiner 
equal to, or greater than the denominator, as |, |, Y? ^* 

A compound fraction is a fraction of a fraction, as f of jt, 
*ofVVofi|,&c. 

A mixed fraction is a whole number and fraction united, 
as 8}, 4i 120|, &c 



SECTION 1. 

Reduction of Vulgar Fractions. 

Case 1. 
' To Reduce a Vulgar Fraction to its lowest terms. 

RULE. 

Divide the greater term by the less, and that divisor by 
the remainder, till nothing be left, the last divisor is the 

K2 
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common measure, by which divide both parts of the fr 
tion : the quotient will be the answer. Or, 

Take aliquot parts of both terms continually, till the fr 
tion is in its lowest terms. 

Note, 1. If the commoo measure when fband is 1, the fractia 
already in its lowest terms. 
2. Ciphers to the right of both the terms may be cut off t 

EXAMPLES. 

1. Reduce jf to its lowest terms. 

36 ) 48 ( 1 
36 

Common measure 1 2 ) 36 ( 8 

36 

12)36(3 

36 3 2div.6div. 

— ■4" -Aw* 36 18 3 

12)48(4 Or,— =— =- Ans. 

48 48 24 4 

2. Reduce Iff to its lowest terms. Ans* 

3. Reduce -^-^j to its lowest terms. 

4. Reduce yVsVo ^^ ^^^ lowest terms. 

5. Reduce ^^ to its lowest terms. 

6. Reduce ^^y/j to its lowest terms. 

Case 2. 
To reduce a mixed number to an improper fraction. 

RULE. 
Multiply the whole number, by the denominator of 
fraction, and add the numerator to the product, for a ] 
numerator, under which place the given denominator. 

EXAMPLE. 

1. Reduce 8| to an improper fraction. 

8 



32-1-3=85 ^ 

-r Ans. 
4 
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2. Beduce ISy^ to an improper fraction. Ans, '^j 

3. Reduce 185 ^y to an improper fraction. •'*|^' 

4. Reduce 514-^ to an improper fraction. '||* 
6. Reduce 68425| to an improper fraction. 273^703 

Case 3. 

To reduce an improper fraction to a whole or mixed 
number. 

RULE. 

Divide the numerator by the denominator ; the quotient 
will be the answer required. 
J^ote. This case and case 2, prove each other. 

EXAMPLE. 

1. Reduce y to its proper terms. 

4)36(81 Ans, 
32 

3 

2. Reduce '|y' to its proper terms. Ans, 183/f 

3. Reduce ^y * to its. proper terms^ 3624 



3. Reduce ^ Y* to its. proper terms^ 362 

4. Reduce ^^r ^^ ^^^ proper terms. 56 
6. Reduce ®y|* to its proper terms. 614 



9 

JL 

16 



Case 4. 



To reduce several fractions to others that shall have one 
common denominator, and still retain the same value. 

RULE. 

Reduce the given fractions to their lowest terms, then 
multiply each numerator into all the denominators, but its 
own, for a new numerator ; and all the denominators into 
each other for a common denominator. 

EXAMPLE. 

1. Reduce ^, f , and |, to a common denominator. 
1X3X4=12) 
2X2X4=16> numerators. 
3X2X3=18) 
2 X 3 X 4=24 common denominator. 

Anjs < ^ ^^ ^* 



»■ 
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2. Reduce ^-, |, and ^, to a common dcuominator. 

^'w- iVW, i¥ir, W 
S. Reduce ■}, ?, i^j, and |-, to a common denominator. 

^^- tWj» iHf , /sW* iHf- 

Case 5. 

« 

To reduce several fractions to others, retaining the same 
value, and that shall have the least common denominator. 

RULE. 

# 

Divide the given denominators by any number that will 
divide two or more of them without a remainder ; set the 
quotients and undivided numbers underneath ; divide these 
numbers in the same manner, and continue the operatioD, 
till no two numl)ers are left capable of being lessened ; the 
product of these remaining numbers, together with the di- 
visor or divisors, will give the least common denonunatort 

Divide the common denominator, so found, by each par* 
ticular denominator, and multiply the quotient by its owd 
numerator for a new numerator, under which place the com- 
mon denominator. 



EXAMPLE. 



1. Reduce 1-, |, f, and l^ to the least common denoin- 
inator. 

3)2 3 8 



2)2 12 8 



1 1 1 4 X 2 X 3=24 common denominator. 

2)24 



Divisors 



12X1 = 12 

3 8x2=16 

6 4X5=20 

IS 3X7=21 

Then, If, iJ, tf , li Ans. 

•e f , I, -1^, and ^^, to the least common denom. 

AWA. . ^.,, JJ-, yVrr, fY^ 
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3. Reduce |, |, ^, and f, to the least common denomi- 
nator. Ans, J-jS.. 2.1. la. x&. 

Case 6. 
To reduce a compound fraction to a single one. 

RULE. 

Multiply all the nui^erators together for a new numerator, 
and all tlte denominators for a new denominator. ~ 

Note, Such figrores as are alike in the numerators and denominators 
may be cancelled. 

EXAMPLE. 

1. Reduce | of | of f to a single fraction. 

2x3x4= 24 2 Or cancelled. 

— = - Ans. 2 3 4 2 

3X4X5=60 6 -««=:-. Ana. 

3 4 5 5 



•• .• 



2. Reduce | of f of ^ to a single fraction. 

Ans. H 

3. Reduce f of f of | to a smgle fraction. 

Ans. ^ 

4. Reduce f of 4^ of |^ to a smgle fraction. 

Ans, -^/ff 
Case 7. 

To reduce a fraction of one denomination to the fraction 
of another, but greater, retaining the same value. 

RULE. 

Make it a compound fraction, by comparing it with aU 
the denominations between it and that to which it is to be 
reduced ; reduce this fraction to a single one. 

EXAMPLE. 

1. Reduce f of a penny to the fraction of a pound. 

5X1X1 5 

6 X 12 X 20 1440 

2. Reduce f of a pennyweight to the fraction of a pound 
troy Ans. ^J^ 

3. Reduce i^ of a pint of wine to the fraction of a hogs- 
head. J^^* ^-^Ci 
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4. Reduce \j of a minute to the fraction of a day. 

TTTI 



Ans. « 



Case 8. 

m 

To reduce tne fraction of one denomination to ihiA» 
tion of another, but less, retaining the same value. f.'.- 

RULE. 

Multiply the given numerator, by the parts of the danGo- 
inator, between it and that to which it is to be reduced^ for a 
new numerator, and place it over the given denoiiHDator. 
which reduce to its lowest terms. 

EXAMPLE. 

1. Reduce ttttt ^^^ pound to the fraction of a penny. 

6 X20X12 1200 5 

1440X1 X 1 1440 6 

2. Reduce ^^^ of a pound troy to the fraction of a po^ 
nyweight. « An*, j 

3. Reduce j^j of a hogshead to the fraction of a pint 

Ans, ^ 

4. Reduce y^^ of a day to the fraction of a minute. 

Ans.'^ 
Case 9. 

To find the value of a fraction in the known parts of 
integer. 

RULE. 

Multiply^ the numerator by the known parts of the ioi^ 
ger, and divide by the denominator. 

EZAMFLB. 

1. What is the value of | of a pound sterling! 



20 shillings = 1 pound. 



2 



3)40 

13 4 Ans. 159. 4d 

ice J of a pound troy to its proper quantity. 

Ans. 7a*.4iK$» 



\ 



« 



REDUCTION OF VULGAR FRACTIONS. 1 10 

3. Reduce | of a mile to its proper quantity. 

Ans, 6fur, I6p, 

4. Reduce -p^ of a day to its proper time. 
K Ans. 7h. 12mtn. 
Jk What is the value of J of a dollar. Ans, 80 cts. 

Case 10. 

To reduce any given quantity, to the fraction of a greater 
uenomination of the same kind. 

RULE. 

Reduce the given quantity to the lowest denomination 
mentioned for a new numerator, under which set the integral 
part (reduced to the same name) for a denominator. 

EXAMPLES. 

1. Reduce Gs. Sd. to the fraction of a pound. 

6 8 20 

12 12 

80 1 240 

=- Ans. 

240 3 

2. Reduce 25 cents to the fraction of a dollar. 

25 1 

100 4 ^ 

3. Reduce 31 gallons 2 quarts to the fraction of a hogs- 
head. Ans. i. 

4. Reduce 6 hundred weight 2 quarters 18 1 pounds to the 
fraction of a ton. Ans. i. 

Case 11. 

To reduce a vulgar fraction to a decimal of the same 
value. 

RUI.E. 

Add ciphers to the right-hand of the numerator^ and cBvida 
Uf the denominator. 



J . 
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EXAMPLE. 

1. Reduce f to a decimal fraction of the sftme value. 

4 ) 300 

I. 

,75 Ans. 

2. Reduce ^ j- to a decimal fraction* Am. ,85 



.SECTIONS. 

ADDITION OF VULGAR FRACTIONB. 

Case 1. 

To add fractions that have the same common denomi- 
nator. 

RULE. 

Add all the numerators together, and divide the amount 
by the common denominator. 

EXAMPLE. 

1. Add ^, ^, ^, -fj and f^ together. 

numerators. 
1 

# 7 


11 

common denominator 12 ) 33 ( 2} An$* 

24 

9 8 

12 4 

2. Add /y, Ij, a, ii, and if together- Am. 2^ 
8. Add H, f f , if, and Jf together. 2J. 
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Case 2. 
To add fractions having different denominators. 

RULE. 

Reduce the given fractions to a common denominator, by 
case 5, and proceed as in the fbreg(»ng case. 

EXAMPLE. 

1. Add i, ), f and ^ together. 
13 5 9 12 18 15 18 18 
i 4 812 24 24 24 24 18 

24)63(2f 

48 

2. Add ij ^i \ and f together. Aim. 1^ 
«. Add t, 1, 4, f and A together. 8,% 

* > CJase 3. 

T^^idd mixed numbers. 

RULE. 

Add the fractions as in the foregoing cases, and the mte- 
gers as in addition of whole numbers. 

EXAMPLBS. i^ 

1. Add 13^, 9^ and 3^^ together. 



25||sr} Am. 

S. Add 6}, 6| and 4i together. 

5}=:5|f common denominator 
6J=6iJ 15 

^ ; 4i=41f |f:=2A^ 

( 15H 17^ Am 
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:'.. Add If, A ofi, and 9^^ together. Ans. 11^'^ 

4. Add 1^9^, 6t, f of i, and H together. l^-j^V 

I 

Case 4. 
To add fractions of several denominations. ^ 

RULE. 

Reduce them to their proper quantities by case 10 in* re- 
duction, and add them as before. 




EXAMPLE. 

1 . Add J of a £. and ^^ of a shilling. 

s* d. 
J of a £. = 15 6J=|J common denom. ^ 
,->^ of a «. = 3|=/^ 

15 9 ||=1tV 

1^ - ■'. 



-*-'■' 



v-"*"*, 



Shillings 15 10^ Ana. 

2. Add i of a yard to | of a foot. Ans> 2 feet 2 inches. 

3. Add i of a day to i of an hour. 

Ans, 8 hours 30' 

4. Add i of a week, ^ of a day, and ^ of an' 
gether. Ans, 2 days 14 hours d^i 

5. Add 4 of a mile, | of a yard, and 5 of a foof Toother 

Ans, 1540 yards 2 feet 9 h 




M SECTION 3. \ 

Subtraction of Vulgar Fractions. £ 

RULE. ' * 

Prepake the fractions as in ' addition, and 3Uh:ract the 
fo\ver numerator from the upper, and place the d^lierence 
over the common denominator. 

Note. 1. When the lower numerator is greater than the upper, sub- 
Uract it from the common denominator, adding the upper numeiilor to 
liie difference, and carry 1 to the units place of \he integer, .r^ . 

2. When, the frac^ns are of different integers, find their'l 
wporately, and subtract as in compound subtraction of wholo 
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EXAMPLES. 

From i From ^ From f =t^ 

Take f Take ^ Take |=^ 

Rem. 1^=^ Ana. Rem. j^ Ans. Rem. -^^ iliM. 

From \0 From | From |f | From |^ 

Tfl^jT * Take | Take yj^ Take |i 

Rem. Jy Rem. |J| Rem. ^V 

From 13 i From IOj^l From 19^ 
Take 8^^ ' Take lyV Take 0^ 




^^ Rem. m Rem. 18||| 

{of a £.=15 6| From 7 weeks 

Tiale ,^of a «. = 3} Take 9^ days 

Rem. ^^ ^tV Rem. 5io. 4^2. 7 a. 12m. 




SECTiriN 4. 



^woltiplication of \ iilgar Fractions. 



}' RULE. 



Rbovce the compound fractions to simple ones, acd 
mixcAnumbcrs to improper fractions, then multiply the nu- 
merslbrs together for a hew numerator, and the denomina* 
ton for a new denominator. 



1. Multiply } by i 

2X1=2 1 
- - — •=- Ant^ 
^ 8X4=12 
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2. Multiply 4i by i 

9X1=9 

- - — Ana. * 

2X8=16 

3. Multiply f by 4 ii*- A 

4. fofjbyi . . - •; . A 

5. 7ibyi - . - .^ ■'. 14 

6. i of 9 by 4 . . • '':-i::»f* 

7. 48}byl8J ' - . - i 672^ 



SECTION 5. 

Division of Vulvar Fractiona. 

RULR ^^ 

Prepare the fractions, if necessary, by reduction'; inrert 

rthe divisor, and proceed as in multiplication. .f* 






I. DiyTde f by } 


EXAMPLES. 

• 

)SX3 9 


» 




s— Jbu. 






8X2 16 


• 


2. Divide 4i by 1} 


• 




44 I» 






2 8 


• 




- • 


9X8 27 




9 5 TfaOD- -ts— rs2A 


illlf^ 


- . 


2X6 10 




8 « 
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3. Divide } by ^ Aru. J} 

4. Divide i^ by | IH 

5. Divide 1 j by 4^ ^ 

6. Divide J by 4 ^ 

7. Divide 9 J by i of 7 2if 

8. Divide 52061 by f of 91 71 i 



sEcrrioN a 
The Rule of Three ta Vulgar Fractions. 

The operation of the Rule of Three in Vulgar Fractions, 
whether direct, inverse^ or compound, is performed in the 
same manner and agreeably to the principles laid down in 
whole numbers under these rules. 

When the question is in direct proportion, prepare the 
terras by reduction, and invert the first term ; Aen proceed 
as in multiplication of fractions. 

EXAMPLE. 

1. y i of a yard of cloth cost J of a dollar, what will J 
of a, ^rd come to? 

yd. D, yd. 

As i : I :: J 
4X2X7=66 i>. c. 

Inverted - - - — =2 J dollars. Am. 2 38 J 
1X3X8=24^ 

2. If § of a ton of iron cost 164^ dollars, what will ^ of 
a ton come to? . Ans* 211 dolls. 28^ cts. 

3. A person having f of a coal mine, sells % of his share 
for 171 dollars, what is the value of the whole mine at the 
same rate ? Ans, 380 dollars. 

4. At f of a dollar per yard, what will 42 yards come to ? 

Ans, 35 dollars. 

5. A gentle^nan owning | of a vessel, sells J of his- share 
for 312 dollars, what is the whole vessel worth ? 

L2 
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6. If li bushel of apples cost 79} cents, what will 8f 
bushels cost at the same rate ? Ans. 202^*^ cents. 

7. If J of a ship be worth 175 dollars 35 cents, what 
part of her may be purchased fpr 601 dollars 20 cents ? 

Ans. ^ 



SECTION 7. 

INVERSE PROPORTION. 

RULR 

Prepare the question as in direct proportion, invert the 
third term, and proceed as in multiplication of fractious. 

EXAMPLES. 

1. How much shalloon } yard wide, will line 4^ yards of 
cloth li yard wide? 

li=f Then, as I : f :: i 

Or, inverted | : f : : ^ = VV = ^ ^^• 

2. If 6i hundred weight be carried 22^ miles for 25^ 
dollars, how far may 1 hundred weight be carried for the 
same money? Am. 145^ miles. 

3. If 12 men can inish a piece of work in 37f days; 
how long will it take 16 men to do the same work ? 

Ans. 281 days. 

4. A lends to B 100 J dollars for 6 J months; what sum 
should B lend to A for S^ years, to requite his kindness ? 

Ans. 14iff dollars. 

5. How many feet long must a board be, that is J of a 
foot wide, to equal one that is 20^ feet long, and J of a foot 
wide ? Ans. 174 feet Ion*;. 

6. In exchanging 20i yards of cloth of Ij yard wide, for 
some of the same quality of | yard wide, what quantity of 
the latter makes an equal barter ? 

Ans. 34^ yards. 



Involution, or the Raising of Powers. 

li(voiUTio!T is the multiplying of a given number by 
itself continually, any certain number of times. 

The product of any number so multiplied into itself, is 
termed llic power of thai number. 

Thus 2 X 2=4= the second power or sqnan! of 2. 
2x3x2=8= Ihe third power or cube of 2. 
2x2x2x2=16= tho fourth power of 2, &e. 
The number denoting the power to which atiy given sum 
is raided, is called the index or exponent of that power. 

If two or more powers are multiplied together, lh( ir pro- 
duct will be that power, whose index is the sum of the expo- 
nents of the factors. Thus 2x2=4, tho 2d powci of 2 ; 
4x4=:16, the 4th [jower of :i ; 16xi6=2SG, tie ^tli 
[lowei' of S, &c, 

TABLE 
0/ the Jlrit nine powers. 



ti\ 161 3^1 641 laai 



ai ai 311 ail ^3[ 7S'M 3167| 



l| B56| iua4| 4»LI6| 16aH4| 



fi|aa|l35| 6351 311i5| 156851 TSlSal 3--JWia51 III53 125| 
6|36|ai6|m6| TTTfil 466561 a7BH3li| 167i)C16| l(llJ776af i| 
7|4^ll343|a4lll|ma)T|m6<9| 8335431 5764801 1 411353607 

8|&ii5i _ 3| 4o a 6 i3a768|a6BU4iaB-j7is3|i67Tial6j [:uanii 
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1. What is the dd power of 15 1 

15x15x15=8875 Ana. 

2 What is the 4th power of SS> 1 Ans. 1500625. 

3. What is the third power of 1,03 ? Ans. 1,092727. 

4. What is the 5th power of ,029 ? 

Ana. ,000000707281. 

5. What is the 4th power of | ? Ana. ^ 



SECTION 2. 

Of Evolutioii, or the Extracting of Roots. 

Evolution is the reverse of involution. For as 3x 3=9 
X 3=27, the power ; so 27-r3=9-T-3=3, the root of that 
power. Hence the root of any number, or power, is such 
a number 8is being multiplied into itself a certain number of 
times, will produce that power. Thus, 4 is the square root 
of 16, for 4X4=16; and 5 is the cube root of 125, for 
5x5x5=125. 



SECTION 3. 

THE SQUARE ROOT. 

Any number multiplied once into itself is called the 
square of that number. Hence, to extract the square root 
of any number, is to find such a number £is being multiplied 
by itself, will be equal to the given number. 

RULE. 

1. Point off the given sum into periods of two figures 
•ach, beginning at the right hand. 



SQUARE ROOT. 



199 



2. Subtract from the first period on the left, jthe greatest 
square contained therein ; setting the root, so found, for the 
first quotient figure. 

3. Double the quotient for a new divisoi:, and bring down 
the next pieriod to the remainder for a new dividual. Try- 
how often the divisor is contained in the dividual, omittmg 
the units figure, and place the number, so found, in the quo- 
tient, and on the right of the divisor ; multiply and subtract 
as in division. 

4. Double the quotient for a new divisor ; bring down the 
next period, and proceed as before, till all the periods are 
brought down. When a remamder occurs, add ciphers for a 
new period, the quotient figure of which will be a decimal, 
which may be extended to any required degree of exactness. 

PROOF. 

Square the root, adding the remainder (if any) to the 
product, which will equal the given number. 

EXAMPLE. 

1. What IS the square root of 531441 ? 



• • • 



531441 (729 Am. 
49 



i. double the quotifflit 14^ ) 



414 

284 



2. doable 



da 



144,9) 13041 
13041 

729 
729 



2. What is 

3. What is 

4. What is 
6. What is 

6. What is 

7. What is 

8. What is 

9. What is 



6561 
1458 
5103 

531441 proof, 
the square root of 
the square root of 
the square root of 
the square, root of 
the square root of 
the square root of 
the squase root of 
the square root -of 



106929 ? 
4782969 1 
43046721 ? 
3874204891 
22071204 ? 
36372961 ? 
2268741 ? 
7^967901 



An$. 327 
2187. 
6561. 
19688. 
4698. 
6031. 

i§oq;38+ 

2756;38a4- 
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When there are decimals joined to the whole nunvbers in 
the given sum, make the number of decimals even by adding 
ciphers, and point off both ways, beginning at the dedmal 
point. 

10. What is the square root of 9712,718051 ? • 

Ans. 98,553-1- 

11. What is the square root of 3,1721812 ? 

Ans. 1,78106 + 

12. What is the square root d" 4795,25731 1 

Ans. 69,247 

13. What is the square root of ,00008836 1 

Ans. ,0094 

To extract the square root of a vulgar fraction, 

RULE. 

Reduce the fraction to its lowest term ; then extract the 
square root of the numerator for a new numerator, and the 
square root of the denominator for a new denominator. 

Note. When the fraction is a surd^ that is, a number whose exact 
root cannot be fi)und, reduce it to a decimal and extract the root there- 
from. 

EXAMPLES. 

1. What is the square root of f f J|. ? Ans. J 

2. What is the square root of } Jf f ? - | 

3. What is the square root of Hlf f ? ^^ 

Surds. 

4. What is the square root of fff ? Ans. ,86602 + 

5. What is the square root of f}| ? ,03309+ 

6. What is the square root of ^fj ? ^7241 4 + 

To extract the square root of a mixed number. 

RULR 

1. Reduce the fractional part of the mixed number to its 
'"^WQflt tenn, and the mixed number to an improper fraction. 
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2. Extract the roots of the numerator and denominator, 
for a new numerator and denominator. 

If the mixed number given be a surd, reduce the frac- 
tional part to a decimal, annex it to the whole number, and 
extract the square root therefrom. 



EXAMPLES. 

1. What is the square root of 37 J|? 

2. What is th^ square root of 27^^ t 

3. What is the square root of 51|i? 

4. What is the square root of 9|-J? 

Surds. 

5. What is the square root of 7^ ? 

6. What is the square root of 8f '? 

7. What is the square root of 85j4 1 



Ans. 6^ 

^ 



Ans. 2,7961 -f 
2,9519+ 
9,27 + 



Any ttco sides of a right angled triangle given to Jiiid the 

third side. 




RULE. 

As the square of the hypothenuse or longest side, is al- 
ways equal to the square of the base and perpendicular, the 
other sides added together ; then it is plain if the length of 
the two shortest sides are given, the square root of botli 
these squared and added together, will be the length of the 
third or longest side. 

Again, when the hypothenuse, or longest side, and one of 
-the others are given; the square root of the diifereace of the 
squares of these two given sides will be the len|rth of tfie 
remaining side. 



132 



SQUARE ROOT. 



EXAMPLE. 



1. The wall of a fortress is 36 feet high, and the ditch 
before it is 27 feet wide : it is required to find the length of 
a ladder that will reach to the top of the wall from the op- 
posite side of the ditch ? Ans. 45 feet. 




27 ft. ditch 

2.. The top of a castle from the ground is 45 yards high, 
and is surrounded with a ditch 60 yards hroad, what length 
must a cable be to reach from the outside of the ditch to the 
top of the castle ? Ans. 75 yards. 

3. In a right angled triangle, A B C,'the hypothenuse 
line A C is 45 feet, the base A B 27 feet ; required the length 
of the perpendicular line B C ? Ans. 86 feet. 

C 




4. In a right angled triangle^ ABC, the Ime A C is 75 
feet, B C 45 feet; required the length of the line A B? 

Ans. 60 feet. 



To find the 



of a square equal ii« area to any gwn M- 
perfices* 



RULE. 



Extract the square root of the oxiteot oi the givwn m 
perfioes; the quotient will gire the side of the equal aqous 
BoagbL 
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EXAMPLBS. 

. 1. If the content of a given circle be 160, what is tlie 
side of the square equal? Ans. 12,64911 + 

2. If the area of a circle be 2025, what is the side of the 
square equal ? Ana. 45. 

3. If the area of a circle be 750, what is the side of the 
square equal ? Ans. 27,38612 + 

To find the diameter of a circh of a given proportion 
larger or less than a given one. 

RULE. 

Square the diameter of the given circle, and multiply 
(if greater) or divide (if less) the product, by the number of 
times the required circle is greater or less than t^ic given 
one. 

* 

EXAMPLBS. 

1. There is a circle whose diameter is 4 feet ; what is the 
diameter of one 4 times as large ? ^ Ans* 8 feet. 

2. A has a circular yard of 100 feet diameter, but wishes 
to enlarge it to one of 3 times that area; what will the 
diameter of the enlarged one measure ? Ans. 173,2 + 

3. If the diameter of a circle be 12 inches, what will be 
the diameter of another circle of half the size? 

Ans. 8,48 -}- inches. 

The area of a circle given to find the diameter. 

RULE. 

Multiply the square root of the area by 1,12837, and the 
produce will be the diameter. 



1. When the area is 160, what is the diameter? 

Ans. 14,272947 + 
i. What length of a halter will be sufficient to fasten a 
horse from a post in the centre, so that he may be able U> 
upon an acre. of grass, aAd no more? 

Ans. 7,1364 perches, or 117 ft ^ iachi^ 
M 
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ApplicaHon. 

1. If an army of 20736 men is formed into a square 
column ; how many men will each front contain ? 

Ana. 144 men. 

2. How many feet of boards will it require to lay the 
floor of a room that is 25 feef square? Arts. 625 feet. 

3. A certain square pavement contains 191736 square 
stones, all of the same size ; how many are contained in one 
of its sides ? Ans. 444. 

4. In a triangular piece of ground containing 600 perches, 
one of the shortest sides measures 40 perches, and the other 
30 ; what is the length of the longest side ? 

Ans. 50 perches. 

5. Two gentlemen set out from Pittsburgh at the same 
time ; one of them travels 84 miles due north, and the other 
50 miles due west ; what distance are they asunder ? 

Arts* 97^4- miles. 

6. What is the square root of 964,5192360241 ? 

Ans. 31,05671. 

7. What is the square root of 1030892198,4001 ? 

Ans. 32107,51. 

As it is probable many teachers find it difficult to explain 
satisfactorily the reasons and principles upon which the rules 
for the extraction of the roots are founded, I have subjoined 
the following demonstration of the rule for extracting the 
square root ; and which will also serve to show the reason 
of the rules for extracting the roots of the higher powers. 
From what has been already said on this rule, it is sufficiently 
evident that the extraction of the square root has always this 
operation on numbers, viz, to arrange the nvmber of tDhich 
the root is extracted into a square form. Thus, if a car- 
penter should have 625 feet of dressed boards for laying a 
floor ; if he extracts the square root of this number, (625) 
he will have the exact length of one side of a square floor, 
which these boards will be sufficient to make. 

Let this then be the question : Required to find the length 
of one side of a square room, of which 625 square feet of 
boards will be sufficient to lay the floor. "* 

T\x€k Avct step, according to the rule given, is to point cf 
into periods, of two figures dLch^ beginning 
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at the uniVs place. This ascertains the number of figures 
of which the root will consist, from tliis principle, that tlie 
product of any two numbers can have, at most, but so many 
places of figures, as there are places in both the factors, and 
at least, but one less. 

The number (625) will then have two periods, and con- 
sequently the root will opnsist of two figures. 



Operation. 
• • 

625(2 
4 

225 



Figure 1. 




The last, or left-hand period in this 
number is 6, in which 4 is the greatest 
square, and 2 the root ; hence 2 is the 
first figure in the root, and as one fig- 
ure more is yet to be found, we may 
for the present supply the place of 
that figure with a ciplier (20) ; then 20 
will express the just value of that part 
of the root now obtained. But a root 
is the side of a square, of equal sides. 
Hence, figure 1 exhibits a square, 
each side of which is 20 feet, and the 
area 400, of which .20 is the root now 
obtained. 

As the rule requires, we next subtract the greate^ square 
contained in the first period^ and to the remaiinK bring 
down the next period. 4 is the greatest square cont'aihcd in 
the first period (6), and as it falls in the place of hundreds, 
is in reality 400, as may be seen by filling up the places to 
the right-hand with ciphers j this subtracted from the 6 
leaves 2, as a remainder, to which if the next period is 
brought down, the remainder will be 225 ; and the original 
number of feet (025) has been diminished by the deduction 
of 400 feet, a number equal to the superficial content of the 
square A. 

Figure 1, therefore, exhibits the exact progress of the 
operation, and shows plainly how 400 feet of the boards 
have been disposed in the operation thus far, and also that 
225 feet yet remains to be added to this square, by en- 
larging it in such a manner as not to destroy its quadrate 
form, or its continuing a complete and j)erfect square. 
Should the addition be made to one dde, only, the figure 
would lose its square. The addition must be made to t» 
rides': accordingly the rule directs to <* double the quatM 
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(viz. the root already found) /or a new divisor;^' the doaUe 
of the root is equal to two sides of the square A, for the 
double of 2 is 4, and as this 4 falls in the place of tens, 
since the next figure in the root, according to the rule, is to 
be placed before it in the place of units, it is in reality 40, 
and equal to a 6 and b c which are 20 each. 



Operation continued. 
. . 

625 ( 25 
4 

45 ) 225 
225 

000 



Oi 



Again, as the rule di- 
rects, try how often the di- 
visor is contained in the 
dividtialj omitting the units 
figure. 

The divisor is here 4, 
which, as has already been 
shown, is 4 tens, or 40; 
this is to be divided into 
the remainder 225 ; onut- 
ting the last figure =22Q. 
But 40= the sum of the 
two sides h c and c d ; to 
which the remainmg 225 
is to be added, and the 
square A enlarged, which 
omitting the last figure (5) 
gives 5 for the last quo- 
' tient figure ; 5 is the brecidth 
of the two parallelograms 
B B, the area of each (5 X 
20) is 100. 

The rule requires us to ondt the last figure in the divid- 
ual, and also, to place the quotient figure, when foundy on 
the right of the divisor, the reasons for which are, that ad- 
ditions of the two parallelograms B B to the sides of the 
square A (fig. 2) do not leave it a perfect square, a deficiency 
remaming at the comer D ; the right-hand figure is omitted 
to leave something of the dividend for this deficiency. 
And as this deficiency is limited by the two parallelograms 
B B, and the quotient figure (5) is the breadth of these, 
consequently the quotient 5= the length of each of the 
sides of the small square D ; this quotient then being 
placed on the right of the divisor and multiplied into itself 
gives the area of the square D ; which bemg added to tbt 
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5 
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contents of the two parallelograms B B each (100) 200, 
shows that the remaining 225 feel of boards have been dis- 
posed of, in these three additions (B B D) made to the first 
square A ; whilst the figure is seen to be continued a com- 
plete square. 

Q. E. D. 
PROOF. 

The square A =400 feet 

The parallelograms B B =200 
The square D = 25 

T '■ " ■■ 

625 feet. 



SECTION 4. 

THE CUBE ROOT. 

The cube is the third power of any number, and is found 
by multiplying that number twice into itself. As2x2x2=8. 

To extract the cube root, therefore, of any number, is to 
find another number, the cube of which will equal the given 
number. ITius 4 is the cube root of 64 ; for 4 X 4 X 4=64. 

RULE. 

1. Point off the given number mto periods of three figures 
each, beginning at the units place, 'or decimal point. These 
periods will show the number of figures contained in the 
required root. . ^. . 

2. Find the greatest cube contained in the first penod, 
and subtract it therefrom ; put the root of this cube in the 
quotient, and bring down the next period to the remainder 
for a new dividual. * 

3. Square the quotient and multiply it by 3 for a defective ' 
divisor; 2x2x3=12. Find how often this is contamed 
in the dividual, rejecting the umta «cdA. \!ew& >Cws«fc\s^^ ^^^^ 
placd the result in the quotient, and \\s sc^^txe V^ ^Coa wV^ '^ 
the divisor. 4 X 4= 16 put to t\ve diVvaoT Vi-^Vi^^.^ 

M2 
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4. Multiply the last figure in the quotient by the rest, and 
the product by 30; add this to the defective divisor, ana 
multiply this sum by the last figure in the quotient, subtract 
that product from the dividual, bring down the next period, 
and proceed as before. 

Note. When tlie quotient is 1, 2, or 3, put a cipher in the place of 
tens in filling up the square on 'the right of the divisor. 



EXAMPLE. 

1. What is the cube root of 482^544 1 

^ Operation. 
• . • 
48228544 ( 364 Ans. 
Greatest cube in 48 is 27 



Square of 3 X by 3=27. 1 def. divis. ^ 
Square of 6 put to 27 =2736 

6 last quo. fig. X by the rest 



21228 
• • . • 

. • • • 



and 30 



= 540 I • • • • 



Complete divisor 3276 J 19656 

1572544 

Square of 36 X 3=3888. 2 def. divis. ^ • * • 
Square of 4 put to 3888=388816 
4 last quo. fig. X by the rest 

and 30 = 4320 



.... 



Complete divisor 393136 - 



1572544 



2. What is the cube root of 13824 ? Ans. 24 

3. What is the cube root of 373248 ? 72 

4. What is the cube root of 5735339 ? 179 

5. What is the cube root of 84604519 ? 439 

6. What is the cube root of 27054036008 1 3002 

7. What is the cube root of ^22615327232 ? 4968 

8. What is the cube root of 22009810125 ? 2805 

9. What is the cuJ)e root of 219365327791 1 6031 
10. What is the cube root of 673373097125 ? 8765 . 

11. What is the cube tool ot l^,^';i;^l?>'^. 2,35 

12, What is the cube root of 15^^:i^,^l^i.o^'^^ ^^,V$.\ 

w What is the cube fool oi ^^\^t),Q^1Vl<6\ ^'^^^\ 
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14. What is the cube root of ,053258279 ? Am. ,376 -f 

15. What is the cube root of ,001906624 1 ,124 

16. What is the cube root of ,000000729 ? ,009 

17. What is the cube root of 2 ? ^ 1,25 -f 

7b extract the cube root of a vulgar fraction. 

, ftULE. 

Reduce the fraction to its lowest terms ; then extract the 
cube root of the nun^ator for a new numerator, and the 
cube rpot of the denSninator for a new denominator ; but 
if the fraction be absurd, reduce it to a decimal, and extract 
the root from it for the answer. 

EXAMPLES. 

1. What is the cube root of |f J 1 Ans. f 

2. What is the cube root of yW_^ ? f 

3. What is the cube root of Jf f J ? f 



Surds. 

4. What is the cube root of 4 ? Ans. ,829+ 

5. What is the cube root of | ? ' ,873-f 

6. What is the cube root of f ? ,822 + 

To extras the cube root of a ndxed number. 

RULE. 

Reduce the fractional part to its lowest terms, and the 
mixed number to an improper fraction ; extract the cube 
roots of the numerator and denominator for a new numerator 
and denominator ; but if the mixed number given be a surd, 
reduce the fractional part to a decimal, annex it to the whole 
number, and extract the rooW therefrom. 

EXAMPLES. 

1. What is the cube root of 31 J^ 1 Asva* ^ 

2. What is the cube root of 12^\ \ "^ 
3. What is the cube root of 405^^*1 ^^ 
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Surds* 
4. What is the cube root of 7 J ? Ans. 1,98+ 

6. What is the cube root of 84 ? 2,057 + 

6. What is the cube root of 9 J ? 2,092+ 

To find the side of a cube thai fhdU be equal to an^ given 

solid, as a globe, a cone, Sfc. 

RULE. 

Extract the cube root of the solid conteot of any solid 
body, for the side of the cube of equaf solidity. 

EXAMPLES. 

1. If the solid content of a globe is 10648, what is the 
side of a cube of equal solidity ? ^ Ans. 28. 

2. If the solid content of a globe is 389017, what is the 
side of a cube of equal solidity ? ^jm. 73. 

Note. The relative size of different cubical vessels is found by mul- 
tiplying the cube of the side of the given vevel, by the proportional 
number, aftd taking the cube root of the product for the answer Bouglit. 

EXAMPLES. 

1. There is a cubical vessel whose side is two feet • I de- 
mand the size of another vessel which shall contain three 
fimes as much ? Ans, 2 feet 10 inches and 4 near) v. 

2. There is a cubical vessel whose side is 1 foot ; re- 
quired the side of another vessel that shall contain three 
times as much? Ans, 17,306 inches 

Application. 

1. If a ball of 6 inches diameter weigh 32 lb., what will 
one of the same metal weigh, whose diameter is 3 inches ? 

Ans> 4 lb. 

2. What is the side of a cubical mound equal to one 288 
feet long, 216 broad, and 48 high? Ans. 144 feet. 

3. There is a stone of cubic form, wliich contains 389017 

solid feet : what is the su^rftjcaal c»\i\finX o^ o\Nfc of^ \v% %\4a&T 

A.m. V^*^ SrrSl. 
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4. What is the difference between half a solid foot, and a 
solid half foot ? Ans. 3 half feet. 

5. In a cubical foot, how many cubes of 6 inches, and 
how many of 4 are contained therein 1 

Ans. 8 of 6 inches, and 27 of 4 inches. 



SECTION 5. 

OF PROGRESSION. 

Progression is of two kinds, arithmetical and geometrical. 

Arithmetical progression is when any series of numbers 
mcrease or decrease regularly by a common difference. As 
1, 2, 3, 4, 5, 6, &c. are in arithmetical progression by the 
continual adding of one ; and 9, 7, 5, 3, 1, by the continual 
subtracting of two. 

Note, — In any series of even numbers m arithmetical progression, 
the sum of the two extremes will be equal to the sum of any two terms 
equally distant therefrom ; as 2. 4. 6. 8. 10. 12., where 2 -[- 12:^14, so 
4^10=14f and 6-}- 8 =14. But if the number of terms is odd, the 
doable of the middle t^rm will be equal to any two of the terms 
equally distant therefrom ; ai 3. 6. 9. 12. 15. where the double of 9 the 
middle term=18, and 3-f 15=18, or 6 + 12=18. 

• 

In arithmetical progression five things must be carefidly 
obaerved, viz. 

1. The first term, 

2. The last term, % 

3. The number of terms, 

4. The equal diflerence, 

5. The sum of all the terms. 

Case 1. 

The first term, common difference, and number of tennt, 
gnren to find the last term, and sum of all the terms. 

RT3LE. 
1. Multipfy the ntimber of tfttmsV»\,Vj ^^^m^ w«s»s» 
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fliffonence, and to the product -add the first term, the sum 

will be the last term. 

2. Multiply the sum of the two extremes by the number 
of terms, and half the product will be the sum of all the 
terms. 

EXAMPLE. 

1. A merchant bought 50 yards of linen, at 2 cents W 
the first yard, 4 for the second, 6 for the third, &c. incrett^ 
ing two cents every yard ; what was the price of the laj^t 
yard, how much the whole amount, and wnat the wmH^fi 
price per yard ? 

50 number of terms 
1 

49 number of terms less one 
Multiply by 2 common diflerence ^\ ^ 

»s .. ..; 

Add 2 first term 

100 last term 

2 + 100=102 sum of the two eritiemes '■': ^^ 

Multiply by 50 number of terms :!^^- 
■ ■ •/ 

2)5100 








50 ) 25,50 sum of all the terms . ^ 

51 cents 
C 100 cents the last yard 
Ans> < 25,50 do. the whole amount 

( 51 do. the average price per y^ 

2. Bought 20 yards of calico at 3 cents ibr the first y a 
6'for the second, 9 for the third, &c. ; what did the whcwB 
cost ? Ans. 6 dolls. 30 cents. 

3. If 100 apples were laid two yards distant from each 
other, in a right line, and a basket placed two yards distant 
/rom the first apple, what distance must a person travel to 

ther them singly into lYie VsasV^Xl 

Am. U rwiesv ^ ^\ttVsft%^A^^ ^^a^ 
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4. A agreed to serve B 10 years, at the rate of 20 dol- 
lars for the first year, 30 for the second, 40 for the third, 
&c. ; what had he the last year, how much for the whole 
time, and what per annum ? 

Ans, 110 dolls, for the last year, 650 dolls, the whole 
amount, and 65 dolls, per annum. 

6. A sold to B 1000 acres of land, at 10 cents for the 
fSw acre, 20 for the second, 30 for the third, &c. ; what was 
tfe price of the last acre, and what did the whole come to 1 

J ^100 dolls, the last acre, 
"^^^ ^50050 do. whole cost. 



Case 2. 

When the two extremes, and number of terms are given, 
to find the common ditference. 

■^.V:■'^l^ RULE. 

, «ffind^ the difference of the extremes, by the number of 
tenpsy lebs one ; the quotient will be the common difference. 



EXAMPLE. 




Li 



JJJS; i^ to receive from B a certain sum to be paid in 1 1 
Ijq^l payments in arithmetical progression ; the first pay- 
mm to be 2|^ dollars, and the last to be 100 dollars ; what 
is the common difference, what was each payment, and how ^ 
mufh the whole debt ? 

■JL^. Operation. 

100 last term 
20 first term 

.y No. of terms ll-»-l=10 ) 80 the difference 

"^ 8 common difference 

20+ 100 X 5i=660 whole debt 

20 first payment 
20+8=28 second do. 
28 + 8=36 third do. &c. 

2. There are 21 persons wYvosfc c^ea ^x^ ^«^Ti^:>i ^^^'^^^^x 
Svm each other, in arithmeticai i^to^^tsasaaw, ^^^^^^'^s^*" 
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IS 20 years old, and the eldest 60 ; what is the common di& 
ference of their ages, and the age of each man ? 

i 2 common difierence 
Ans. < 20 + 2=22 the second 

( 22 + 2=24 the third, &c 

3. A man is to travel from Pittsburgh to a certain place 
m 12 days, and to go but three miles the first day, increas- 
mg eh6h day's journey in arithmetical progression, making 
the last day's travelling 58 miles ; what is the daily increaae^ 
and what the whole distance ? 

Ans J ^ miles daily increase 
366 miles whole distance. 



SECTION 6. 

GEOMETRICAL PROGRESSION. * 

Any series of numbers increasing or decreasing by one 
continual multiplier, or divisor, call^ the ratio, is termed 
geometrical progression; as 2, 4, 8, 16, 32, &c. .increase 
by the multiplier 2 ; and 32, 16, 8, 4, 2, decrease, contimi- 
ally, by the divisor 2. 

In geometrical progression there are five things to be 

carefully observed. ^ 

1. The first term, 

2. The last term, • ; 

3. The number of terms, 

4. The ratio, 

5. The sum of all the terms. 

To find the last termy and sum of all the series in geo» 
fM etricaJ progression, work by the following 

RULR 

1. Riise the ratio in the given sum, to that power whose 
mdex f hall always be one less than the number of terms 
^'ren ; multiply the number so fo\md b^ iVve ^tst tatA^ and 
& /itfduct will be the last term, or gceBlbei qieXx^tca* 
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2, Multiply the last term by the ratio, from that product 
subtract the first term, and divide the remainder by the 
ratio, less one ; the amount will be the sum of the series, or 
of all the terms. 

EXAMPLE. 

1. Suppose 20 yards of broadcloth was sold at 4 mills 
for the first yard, 12 for the second, 36 for the third, &c. 
what did the cloth comq to, and what was gained by the 
sale, supposing the prime cost to have been $15 per yard ? 

N€te, In this qaestion observe, the first term is 4, the ratio 3, and 
the number of terms 20,' oonseqiieDtly the r«tio 3 must be raised to 
20— lal9th power. Thus, 
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2. A father gave his daughter who was married on the 
first day of January, one dollar towards her portion, prom- 
ising to douWe it on the first day of every month for 4one 
year ; what was the amount of her whole portion ? 

Arts. 4095 dollars. 

3. A merchant sold 15 yards of satin ; the first yard for 
is» the second for 2s» the third for 4«. &c. in geometrical 
progression ; what was the price of the 15 yards ? 

Ans. 1638Z. 7#. 

4. A goldsmith sold 1 pound of gold at 1 cent for the firat 
oynce, 4 for the second, 16 for the third, &c. ; what did it 
come to, and what did he gain, supposing he gave 20 dollars 
per ounce l 

Ans. He sold it for 55924 dollars 5 cents, and gained 
55684 dollars 5 cents. 

5. Wlmt sum would purchase a horse with 4 shoes and 
6 nails in each shoe, at one mill for the first nail, 2 mills for 
die second, 4 for the third, &c. doubling in geometrical pro- 



gression to the 



last? 



Ana. 4294967 dollars 29 cents 5 mills. 



6. What sum would purchase the same horse, with the 
sam^ number of shoes, and nails, at 1 mill for the first nail, 
S lor the second, 9 for the third, &c., in a triple ratio of 
geoinotrical progression to the last? 

Ans. 926510094425 dollars 92 cents. 

7. What sum would purchase the same horse, with the 
sani<; number of shoes, and nails, at 1 mill for the first nail, 
i for the second, 16 for the 3d, &c., in a quadruple ratio of 
geometrical progression to the last ? 

Ans. 6148914691236517 dollars 20 cents 5 mills. 

d. Sold 30 yards of silk velvet, at 2 pins for the first 
yard, 6 for the second, 18 for the third, &c., and these dis- 
pensed of at 1000 for a farthing ; what did the velvet amount! 
to, and what was gained by the sale, supposing the prime 
cost to have been 100/. per yard ? 

. i Amount 214469929Z. 5«. S^d. 
"^^^ \ Gained 2144669292. 69. 3^d. 
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SECTION 7. 

OP POSITION. 

Position is a rule for finding the true number, by one or 
more false or supposed numbers, taken at pleasure. 

It is of two kinds, viz. Single and Doiihle. 

Single position teaches to resolve such questions as require 
but one supposed number. 

RULK 

1. Suppose any number whatever, and work in the ^awe 
manner with it as is required to be performed in the given 
question. 

2. Then,, as the amount of the errors, is to the supposed 
sum, so is the given number to the one required. 

PROOF. 

Add the several parts of the result together, and if it 
agrees with the given sum, it is right. 

SXAMFLES. 

1. A*schoolmaster being asked how many scholars he had, 
said, if I had as many, half as many, and one quarter as 
many more, I should have 132 ; how many had he ? 

Suppose be had 40 As 110: 40 :: 132 : 48 Ane. 

asmany40 Proof 48 « 

^ as many 20 ^ 

J as many 10 24 

110 _^ V 

. . ^ 132 

2. It is required to divide a certain sum of money among 
4 persons, in such a manner that the first shall have^, the 
second i, the third J, and the fourth the remainder, which 
is 28 dollars ; what was the sum ? 



ppose 72 


As 18 : 72 :: 28 


: 112 ddls. Ans. 


i is 24 
i is 18 
* is 12 

54 


Proof 112 

iis d7i 

iis28 
iis 18f 


« 


Bern. 18 


84 





28laat«lbnn. 
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A, B, and C, buy a carriage for 340 dollars, of which 
A pays three times as much as B, and B four times as miicfh 
as C ; what did each pay ? ^ A paid 240 dol]s. 

An8.lB 80 

( Q 20 ^, . 

4. What is the sum of which J, J, and J, make 148 idol- 
lars ? Ans. 240 dollars. 

5. A person having spent i, and i of his money; had 26f 
dollars left; what had he at first? Ans. ICO dollars. 

6. A, B, and C, talking of their ages, B said his age was 
once and a half the age of A ; C said his was twice arid ^ 
the age of both, and that the sum of their ages was 93 ; what 
was the age of each 1 C A's age 12 years. 

Ans. -? B's 18 
(C's 63 

7. Seven-eighths of a certain number exceeds four-fifths 
by 6 ; what is that number 1 Ans. 80. 

8. A gentleman bought a chaise, horse, ' and harness, for 
360 dollars ; the horse came to twice the price of the har- 
ness, and the chaise to twice the price of the horse and har- 
ness together ; what did he give for each ? 

C 80 dollars for the hoiA 
Ans, < 40 harness 

( 240 chaise 

9.^*A gentleman being asked the price of his carriage, an- 
swered that ^, I, ^, and } of its price was 228 dollars ; what 
was the price of the carriage 1 Atis. 240 dolls. 

10. A sa>n|s i of his wages, but B, who has the same sal- 
ary, by spending twice as 4iuch as A, sinks 50 dollars a 
year ; what is their annual salary ? Ans. 150 dolls, each. 



SECTION a 

DOUBLE POSITION. 

Double Positign is making use of two supposea num- 
bers, to find the true one. 

RULE. 

/• Take any two numberS) andN^xoeeedLNdlVilAxa ec- 
eording to the eondi^oitt of tVie c^wea\ioii) uo^ox^ ^CctR; «cvst% 
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of the results; multiply these errors cross-wise, viz, the 
ipit position by the last- error, and the last position' by the 
first error. 

2. If the errors be alike^ that is, both greater, or both less 
thiia the given number, take their difierence for a divisor, 
and the diSerence of the products for a dividend : but if they 
are unlike, take their sum for a divisor, and the sum of the pro- 
ducts for a dividend, the quotient will be the answer required. 

EXAMPLE. 

1. A fether leaves his estate to be divided among his three 
sons, A, B, and C, in the following manner, viz, A is ^o. 
have one-half wanting 50 dollars, B one-third, and C 10 dol- 
lars less than B ; what was the sum lefl, and what was each 
son's share? 

Operation. 
1st. Suppose 240 dollars. 
Then240-^ 2— 50=70 A's part 
240-r 3= eOB'spart 
B's share 80—10= 70 C's part 

r\ — — 

'r\-- ' Sum of all their parts 220 

^1>- 

'** , 20 er. too little. 

2d. Suppose 300 dollars. 
Then300-^ 2—50=100 A's part * 
;?. 300 -r 3= 100 B's part « 

B's share 100—10= 90 C'sgart 

Sum of all their^arts 290 

10 er. too little, 
errors. 
Ist sup. 240^20=6000 

2d. sup. 300-^10=2400 

10)3600(360 JLfu. 
Proof 860^ 2—60=130 
360^ 3= 120 
120—10= 110 



^/^ 



N2 



1 -i^ :•> ■■-•- 
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2. A and B have the same income; A saves the ^ of 
but B by spending 30 dollars per annum more than A, at the 
end of 8 years finds himself 40 dollars in debt ; what is their 
income, and how much does each spend per annum ? 

C Their income is 200 dolls. 4>er annum 
Ans^ < A spends 175 

( B spends 205 

3. A, B, and C, would divide 100 dollars between them, 
so as B may have 3 dollars more than A, and C 4 dollars 
more than B ; how many dollars must each have ? 

*, ( A 30 dollars. 

Ans. < B 33 
^ C 37 

4. A, B, and C, built a hou<ae which cost 10,000 dollars; 
A paid a certain sum, B paid 1000 dollars morc than A, and 
C paid as much as both A and B ; how much did each one 
pay? 

C A paid 2000 dolls. 
Ans. < B 3000 

( C 5000 

5. A gentleman has 2 horses and a saddle worth 50 dol- 
lars, which saddle if he put on the back of the first horse, 
will make his value double t^t of the second ; but if he put 
it on the second horse, it wXi make his value triple that of 
the first ; what is the value of each horse ? 

^^ i First horse 30 dolls. 
* ( Second do. 40 

• 6. The hea4 of a fish is 9 inches long, and its tail is as 
long as its head and half its bofly, and its body is as long as 
its head and tail together ; what is its whole length ? 

Ans. 6 feet. 

7. A laborer hired 40 days upon this condition, that he 
should receive 20 cents for every day he wrought, and for- 
feit 10 cents fbr every day he was idle ; at settlement he re- 
ceived 5 dollars ; how many days did he work, and how 
many was he idle ? Ans. Wrought 30 days, idle 10 

8. A and B vested equal sums in trade ; A gained a sum 
equal to i of his stock, and B lost 225 dollars ; then A's 
money was double that of B's ; what sum had each vested? 

Aus« QOO doilan. 
'^* 'c|e 15 into two 8uc\v \^^I\s^^<^^\^^.v^\^siw^t^, 
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IS multiplied by 4, and the less by 16, the ])roducts will be 
equal? Ans. Greater 12, loss 8. 

10. A person being asked in the afternoon what o'clock 
it was, answered, that the time past from noon was equal to 
■^j of the time to midnight ; what o'clock was it ? 

Ans. 36 minutes past 1 o'clock. 



SECTION 9. 

PERMUTATION. ^ 

Permutation is the finding how many ditfercnt ways any 
^iven number of things may be varied in position, or ar- 
rangement. Thus, 12 3 are six different arrange- 

13 2 ments made upon the three 
2 13 figures 12 3. 

2 3 1 

3 12 

3 2 1 • 

RULE. 

Multiply all the terms from an unit up to the given num- 
ber into one another, and the last product will be the num- 
l^er of changes required. 

EXAMPLE. 

1. In how many different positions may -5 persons be 
pl;iced at a table. 

1X2X3X4X5=120 Ans. 

2 I low many changes may be rung on 12 bells, and how 
long would they be ringing but once over, allowing 10 
changes to be rung in 1 minute, and the year to contain 365 
days 6 hours ? 

Ans. 479001600 changes, and would require 91 years, 
3 weeks, 5 days, and 6 hours. 

3. Seven men not agreeing with the owner of a boarding 
house about the price of boarding, offer to give 100 dollars 
each, for as long time as they can seat themselves oN^t^ ^^i:^ 
diflferently at dinner ; this offer Wvivo «L!W!fc\\si^^ '^'^^ \ 
may they stay ? Ans. 5040 days, ot \'i ^cisit^^ "^^^ ^ 
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4. What number of variations will the 9 digits admit ofl 

Ans. 362680. 

5. How many changes may be made on the 26 letters of 
the alphabet ? 

Ans. 403,291,461,126,605,635,584,000,000. 

QuatrU. Trilius. Billions. MiUioDs. Units. 

Note, — From the answer to this last question, which amounts to a 
number, of which we cannot form any conceivable idea, we may dis- 
cover the surprising power of numbers, and also the endless variety of 
ideas that may be distinctly communioatcd by these 26 simple charac- 
ters. It will also be evident from tlie method of notation here used, 
that a row of figures of any given length whatever, may be numcnted, 
though we may be entirely unable to comprehend the amount. 



SECTION 10. 

COMBINATION. 

ComIination of quantities, is the showing how often « 
less number of things can be taken out of a greater, and 
combined or joined together differently. 

RULE. 
Take a series of 1, 2, 3, <Szk!. up to the number to be com- 
bined ; take another series of as many places, decreasing by 
unity from the number out of which the combinations are to 
be made ; multiply the first continually for a divisor, and the 
latter fcr a dividend, and the quotient will be the answer. 

EXAMPLE. 

1. How many combinations may be made of 7 dollars 
out of 12 1 

1x2x3, &c. up to 7=5040 divisor. 

Again, 12 the whole number of terms less 7=5 
Hence 12 x 11 X 10, &c. down to 5=3991680 dividend. 
And 5040 ) 3991680 ( 792 Ans. 

2. How many combinations can be made of 6 letters out 
of 24 of the alphabet ? An^. 134596. I 

S. In how many dl€reTeT\t ways may an officer select 8 I 
^, so as uol to Tnakft \\\e ^axoK^ ^^^^«:»i\:«v« I 
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PART VIIL 

MENSURATION. 



SECTION 1. ' 



III 

n 



Duodecimals, or Cross Multiplication. 

Duodecimals are fractions of a foot, or of an inch:, or 
parts of an inch, having 12 for their denominator. Inches 
and parts are sometimes called primes ('), seconds ("), 
thirds ('"), &c. 

The deiwminations are, 

12 Fourths ("") make 1 Third 

12 Thirds - 1 Second 

12 Seconds - 1 Inch in. 

12 Inches - 1 Foot fu 

Nate, — ^This rule is much used in measnrin/^ and computing the di- 
mensions of the several parts of buildings ; it is likewise used to find 
the tonnage of ships, and the contents of bales, cases, boxes, dec. 

ADDITION OF DUODECIMALS. 

RULE. 

Add as in compound addition, carrying 1 for each 12 to 
the next denomination. 

EXAMPLE. 

Ft. in. " '" "" 

244 6 3 10 5 

355 9 8 5 1 

559 10 9 5 8 

129 5 5 6 9 

895 1 10 5 11 

651 1 7 5 9 

555 9 8 5 5 

388 11 10 10 9 



Ft. 


in. 


II 


III 


nil 


25 


9 


3 


5 


8 


34 


3 


9 


2 


7 


28 


10 


4 


8 


4 


64 


11 


9 


7 


2 


82 


7 


5 


6 


8 


15 


3 


7 


9 


10 


44 


6 


11 


2 


8 


22 


3 


6 


1 


5 


318 


8 


9 


8 


4 
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SUBTRACTION OF DUODECIMALS. 

RULE. 

Work as in compound subtraction, borrowing 12 when 
necessary. 

BX AMPLE. 

Ft. in. '^ '" "" ■ Ft. in. " '" "" 

From 125 4 3 8 2 2756 6 7 8 
Take 68 2 10 1 1839 9 5 11 10 



Rem. 56 7 10 1 



3. From a board measuring 35 feet, 9 inches, 2 seconds, 
cut 24 feet, 10 inches, 5 seconds, and 4 thirds ; what is left^ 

Ans. \^ft. 10t«. Ssec. 8" 

4. A joiner having hned several rooms very curiously 
with costly m&terials, finds the amount to be, in square 
measure, 803 feet, 3 inches, 4 seconds ; but several deduc- 
tions being to be made for windows, arches, &c. those de- 
ductions amounted to 70 feet, 3 inches, 7 seconds, 10 thirds, 
5 fourths ; how many feet of workmanship must he be paid 
for? Ans. 7S2ft. llin. 8" 1'" 7"" 

MULTIPLICATION OF DUODECIMALS. 

Case 1, 
When the feet of the multipUer do not exceed 12. 

RULE. 

Set the feet, or the highest denomination of the multiplier 
under the lowest denomination of the multiplicand, and mul- 
tiply as in compound numbers, carrying 1 for every 12 from 
one denomination to another, and place the result of the 
:owest denomination in the multiplicand under its multiplier* 

TABLE. 

1. Feet multiplied by feet, give feet. 

9- Rpet multiplied by inches, give inches. 

aultiplied by aecoiv^, ^n^ ^RiCfsiv^^ ^su^ 
nuAtipUed \>y mc\v'&%, ^\n^ sftR«o.^» 
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5. Inches multiplied by seconds, give thirds, &c. 

6. Seconds multiplied by seconds, give fourths. 

7. Seconds multiplied by thirds, give fiflhs, &c. 

PROOF. 

Reduce the given sum to a decimal, or work by the rules 
of practice. 



1. Multiply 



Ft. 


in. 


fr 




Ft. 


in. 


8 


6 


9 

7 


by 

8 


7 


3 



59 11 3 
2 18 



Ans. JFV. 62 11 3 



Or practice. 
3 is |i| 8 6 9 

7 3 



8 
7 



59 11 3 
2 18 3 

62 11 3 Aim. 



Proof decimaUy. 

6 9=8,5625 
3 = 7^5 

171250 
599375 



Ft. in. 

2. Multiply 9 5 

3. 7 10 

4. 8 4 6 



62,078125 
12 

0,937500 
12 

11,250000 
12 

3,000000 

Ft. in. " 

Aim. 36 10 7 

69 10 2 

21 10 5 



JFV.tit. 
by 3 11 
by 8 11 
by2 7 4 

6. What is the price of a marble slab, whose letigth is 5 
feet 7 inches, and breadth 1 foot 10 inches, at 1 dollar and 
50 cents per foot? An». 15 dolls. 35^^ cts.. 

6. There is a house with three tiers of windows, 3 in a 
tier, the height of the first tier is 7 feet 10 inches^ oC ^!w& 
second 6 feet 8 inches, and of the t\\Vt^ ^ fefeX. \:'\rv^^^^ ^*^^$L 
the breadth of each window is 2 ft. 11 iogVsbs. \ v^V^X. "^^ 
glaang come to at 14 ctsu per ft.1 Aa^^^ ^c3to.^*^\^»^ 
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Case 2. 
When the feet of the multipiier exceeds 12. 

RULE. 

Multiply by the feet in the muj^plier, and take parts for 
the inches. 

EXAMPLES. 

1. Multiply 64 feet 6 inches, by 36 feet 7 inches and G 
seconds. . 

Operation. 
84 6 

6x6=35 







507 
6 


• 






6tit. 

1 

69ec. 


i 


3042 
42 3 
7 
8 6 


• 




Ans 


>. 3094 9 




t. 

3. 
4. 


Ft. in. Ft. in. 

Multiply 76 7 by 19 10 

, 127 6 by 92 4 

184 8 by 127 6 




Ft. in. sec. 
Ans. 1518 10 10 
11772 6 
23545 


5. 


Multiply 

■ 

4 


Ft. in. sec. 
811 4 7 by 
6X6= 


Ft. 

36 

:36 

nil 

4 
7 


tit. sec. 
7 5 




L868 3 6 
6 






1 

iaee. 

1 


i 
i 

i 


1 
• 


L1209 9 '" 

155 8 3 6 

25 9 8 7 

8 7 2 10 

2 19 8 





1140» 7 U iM> 
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6. A floor is 70 feet 8 inches,' by 38 feet 11 inches ; how 
many square feet are therein 1 

Ans* 2750ft. lin. Asec. 

7. If a ceiling be 59 feet 9 inches long, and 24 feet 6 
inches broad, how many yards does it contain ? 

Ans. I62yds. fyft. lO^in. 

NfxU. Divide the square feet bj 9, and the quotient will be square 
jards. 

8. What will the paving of a court yard come to at 15 
cents per yard, the length being 58 feet 6 inches, and the 
breadth 54 feet 9 inches ? 

Ans. 53 dolls. 38 + cts. 

9. What is the solid content of a bale of goods, measur- 
ing in length 7 feet 6 inches, breadth 3 feet 3 inches, and 
depth 1 foot 10 inches? 

Ans. ^^ft. 8tn. Zsec. 

Note, To find the cubic feet, or solid content of bales, cases, boxes, 
&c multiply the length by the breadth, and that product by the thick- 
ness. 

10. A merchant imports from London six bales of the fol- 
lowing dimensions, m%» 





Length. 


Breadth. 


Depth. 




Ft. in. 


Ft, in. 


Ft. in 


No. 1. 


2 10 


2 4 


1 9 


2. 


2 10 


2 6 


1 3 


8. 


3 6 


2 2 


1 8 


4. 


2 10 


2 8 


1 9 


5. 


2 10 


2 6 


1 9 


6. 


2 11 


2 8 


1 8 



What are the solid contents, and how much will the freight 
amount to, at 20 dollars per ton of 40 feet 1 

Ans. lift. lin. and freight 35 dollars 79 cts. 

To find a ship^s tonnage by Carpenter's measure. 

For single decked vessels, multiply the length, breadth 
at the main beam, and depth of the hold together, and di- 
vide the product by 95; but if the veaaeW^ ^ci\iW<&. ^<&Ri*s^^ 
take bidf the breadth of the main beamfot \\v^ ^<b^^^ "^^^^^^ 
Md, and work aa for a single decked ^esia^* 

O 
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1. The length of a single decked vessel is 60 feet, the 
breadth 20, and depth 10 ; what is the tonnage? 

Then 60 x 20 x 10=12000 

And 12000^95=:126jV tons. Aiu. • 

Or, as 95 : 20x10 :: 60 : 126,^ ^^iju- 

2. Required the tonnage of a doiible decked yessd, who* 
length is 90, and breadth 30. 

Then 90 x 30 x 15 (half breadth) =40500. 

And 40500-r95=426^V tons. Ans. 
Or, as 95 : 30x15 :: 90 : 426^^ An». 

3. A single decked vessel is 64 feet long, 22 feet broadi 
and 10 feet deep ; what is its tonnage ? 

Ans. 148^ USA 

4. What will be the tonnage of a double decked vessel 
whose length is 80 feet, and breadth 26 feet ? 

Ans. 284|f tons. 

To find ike Government tonnage. 

"If the vessel be double decked, take the length thereof 
from the fore part of the main stem, to the al\er part of the 
stern post, above the upper deck ; the breadth thereof at the 
broadest part above the main wales, half of which breadth 
shall be accoimted the depth of such vessel, and then deduct 
from the length three-fifths of the breadth; multiply the 
remainder by the breadth, and the product by the depth, 
and divide this last product by 95, for the tonnage. But if 
it \¥t a single decked vessel, take the length and breadth, 
:ls directed above ; deduct from the said length three-fifUii 
of the breadth, and take the depth from under the side of 
the deck plank to the ceiling in the hold, then multiply and 
divide as aforesaid, and the quotient shall be deemed tbi 
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SECTION 2. 

The Carpenters' or Sliding Rule. 

This rule is not only useful in measuring timber, artifi- 
cers' work, and taking dimensions, but also in ascertaining 
the contents of such work ; it is therefore a rule which all 
mechanics, having any thing to do with mensuration, ought 
to possess and understand. 

It consists of two equal pieces of box, each one foot in 
length, connected together by a folding joint ; in one of these 
equal pieces, there yis a slider, and four lines marked at the 
right-hand with the letters A, B, C, D ; two of these lines 
are upon the slider, and the other two upon the rule. Three 
of these lines, viz. A, B, C, are called double lines, because 
they proceed from 1 to 10 twice over ; these three lines are 
alike both in number and division. They are numbered 
from the left-hand towards the right with the figures 1, 2, 3, 

5, 6, 7, 8, 9, then 1, which stands in the middle; the 
numbers then proceed, 2, 3, 4, 5, 6, 7, 8, 9, and 10, which 
stands at the right-hand end of the rule. These numbers 
have no determinate value of their own, but depend upon 
the value you set upon the unit at the left-hand of this part 
of the rule ; thus, if you call it 1, the 1 in the middle will 
be 10, the other figures which follow, will be 20, 30, &c. 
and the 10 at the right-hand will be 100. If you call the 
first or left-hand unit. 10, the middle 1 will be 100, and the 
following figures will be 200, 300, &c. and the 10 at the 
right-hand end will be 1000. Or if you call the first or 
left-hand unit 100, the middle 1 will be 1000, the following 
figures 2000, 3000, 6z;c. and the 10 at the right-hand 10,000. 
Lastly, as you alter, or number the large divisions, so you 
must alter the small divisions in the same proportion. 

The fourth line D is a single line, proceeding from 4 to 
40 ; it is also called the girt line, from its use in csusting up 
the contents of timber. Upon it are marked W G at 17, 15, 
and AG at 18, 95, the wine and gauge points, to make it . 
serve the purpose of a gauging rule. 

Hie use -of the double lines, A and B, is for working the 
rule of proportion, and finding the areas of plane fi^cei&« 
Qq the other part of this side of the T\Asd V)tfet^S& ^n^^^n-^ 
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ascertain the value of a ton, or 50 cubic feet of timber at all 
prices from 6 pence to 24 pent;e per foot. 

On the other side of the rule are several plain scales 
divided into 12th parts, marked inchf }, i, ^, 6&c. signifying 
that the inch, J inch, &c. are divided into 12 parts. These 
scales are useful for planning dimensions, that are taken in 
feet and inches. Again, the edge of the rule is divided into 
inches, and each of these into eight parts, representing half 
inches, quarter inches, and half quarters. 

In this description the rule is folded ; but when it is opened 
and the slider drawn out, the back part will be found divided 
like the edge of the rule, so that all together will measure 
3 feet or one yard. 

USE OF THE CABPENTEBS' RULE. 

J 

1st. To multiply numbers together, 

EXAMPLE. 

1. Suppose the two numbers 13 and 24. 

Set 1 on B to 13 on A ; then against 24 on B, stands 312 
on A, which is the required product of the two given num- 
bers 13 and 24. 

Note. In any operation when a number runs beyond the end of the 
line, 'seek it on the other radius, or other part of thie line ; that is, take 
the 10th part of it, or the lOOth part of it, &c and increase the product 
of it proportionally 10 fold, or 100 fold, &c 

2. Multiply 12 by 16 Am. 192. 
8. 35 10 665. 
4. 270 54 14580. 

2d. Divinmnff numbers by ike Carpenters^ Rule, 

EXAMPLE. 

1. Requirod to divide 360 by 12. 

Set the divisor 12 on B to the dividend 360 on A ; then 
against 1 on B stands 30, the quotient on A. 

2. Divide 665 by 19. Quotient 35. 
^. 396 27. 14,6. 

4. 741 42. 17,6. 

5. 7680 24. 320. 

Note, In this last example, .because 7680 is not contained on A, one. 
tenth of the number, viz, 768 is taken, to make it fall within the com- 
pasa of the scalo — ^The quotient of this sum is 32^ but as the diviilend 
was dimmiahed by a division of 10, bo \]b» qooVAsaX m\al\» m\ii>A^^a»4. 
oy the same namber, and 33 X 10=3^0. 
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dd. To square numbers by the Carpenters* Rule, 

EXAMPLE. 

1. Required to square the num]l)er 25. 

Set 1 or 100 on B to the 10 on D ; then against every 
number on D stands its square on the line C. Thus against 

25 on D, stands 625, its square on C. 

2. Required the square of 30. Ans> 900. 

3. Required the square of 35. 1225. 

4. Required the square of 40. 1600. 

Note, If the ^ven number be hundreds, &c. reckon the 1 on D for 
100, or 1000, &c. then the corresponding one on C is 10000, or 100000, 
&c. , thus the square of 230 is found to be 52900. 

4th. To find a fourth proportional to three numbers : or to 
perform the Rule of Three by the Carpenters^ Rule. 

EXAMPLE. 

1. Required to find a fourth proportional to 12, 28, and 
114. 

Set the first term 12 on B to the second term 28 on A ; 
then against the third term 114 on B, stands 266 on A, 
which is the fourth proportional sought. 

2. Required the fourth proportional term to the numbers 

26 : 75 : : 100. ' Ans. 300. 

3. Required the fourth proportional term to the numbers 

27 : 20 : : 73. Ans. 5^^ 

5th. To extract the Square Root of any number by the 

Carpenters* Rule, 

EXAMPLE. 

1. Required the square root of 400. 

' Set 1 upon C to 10 upon D ; then against the number 
400 on C, stands its root 20 on D. 

2. Required the square root of 529* A.u&% ^^« 
8. What is the square root of 9001 ^^- 

4. What is the square root of '6001 "^ ?*^ 

02 
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SECTION 3. 

Measuring of Boards and Timber. 

1st To find the superficial content of a board or plank. 

RULE. 

Multiply the length by the mean breadth. When the 
board is broader at one end than the other, add the breadtli 
of* the two ends together, and take half the sum for the 
mean breadth. 

By the Carpenters^ Ride* 

Set 12 on B to the breadth in inches on A ; then against 
the length in feet on B, you will find the sup^ficies on A, 
in feet. 

EXAMFLISS. 

r 

1. How many feet are there in a board that is 13 feet 
long and 16 inches broad ? 

Operation. 
By duodecimals. By decimals. 

13, 
1,33 




■i t 



39 
39 
13 



17 4 Ans. 17,29 Ans. 

By the Caq)enters' Rule 



As 12 on B : 16 on A : : 13 on B : 17j on A. Ans, 

2. Required the superficies of a board, whose mean 
breadth is 1 foot 2 uiches, and len^li 12 feet 6 inches ? 

A?is, 14 feet 7 inches. 

3. Required the value of 5 oaken planks, at 3 cents pei 
foot ; each of them being 17^ feet long, and their sevenl 
bn^adths as follows, viz. ; two of IS^ inches in the middle, 
one of 14i inches in the middle, and the two remaining 
ones, each 18 inches at the broader end, and 11 j: inches at 
'he narrower ? Aim. 3 dollis. 9^ cts. 
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2d. Having the breadth of a board or plank in inches, 
to find how much in length will make afoot, or any other 
assigned quantity, 

RULE. 

Divide 144, or the area to be cut off, by the breadth in 
inches, and the quotient will be the length in inches. 

EXAMPLE. 

1. How many inches in length will it require .to make one 
foot, of a board that is 9 inches broad ? 

Operation. 144 ~- 9= 16 inches, the length required. 

2. How many inches in length, of a board that is 23 
inches wide, will make 1 foot ? 

Ans. 6,26 + inches. 

3. From a mahogany plank 26 inches broad, a yard and 
a half (or 13 feet 6 inches) is required to be cut off; what 
distance from the end must the line be struck 1 

Ans. 74,7692 inches, or 6,23 feet. 

Sd, To find the solid content of squared or four sided 

timber. 

RULE. 

Multiply the mean breadth by the mean thickness, and 
that product by the length ; the last product will give the 
solid content. 

Note. 1. If the tree taper regularly from one end to the other, take 
the mean breadth and thickness in the middle ; or take half the sum 
of the dimensions at the two ends, for the mean dimension. ^ 

2. If tlie piece does not taper regularly, take several different di- 
mensions, add tliem all together, and divide their sum by their num. 
bcr, for the mean dimension. ' 

3. The quarter girt is an arithmetical mean, proportional between 
the mean breadth and thickness, that is the square root of the pro- 
duct 

EXAMPLES* 

1. If a piece of timber be 2 feet 9 inches deep, and 1 foot 
7 inches broad; and .the length 16 feet 9 inches, (or whicbw 
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IS the same thing,*" if the quarter girt be 26 inches, and tim 
length 16 feet 9 inches,) how many solid feet are contaiDed 
therein ? 

Operation. 
26 inches quarter girt ^ 16,75 = 16 feet 9 inches, the length. 

26 676 



156 10050 

52 11725 



676 square 



10050 

144) 11323,00 (78,63 + feet. Aiu. 
1008 



1243 
1152 



910 
864 

460 
432 

28 rem. 
By the Carpenter's Rule — 
As 12 on D : 165 on C : : 26 on D : 7&i on C. An^ 

2. The quarter girt of a piece of squared timber is 15 
inches, and the length 18 leet; required the solidity? 

Ans. :i8J feet. 

3. if a piece of squared timber be 25 inches square at 
the gn'uter end, and 9 inches square at the less, and tiw 
length be :20 feet ; what is the solid content ? 

An3. 40,13 feet. 

4. Suppose a piece of squared timber to measure 32 by 
20 inches at the greater end, and 10 by 6 inches at the less, 
and the length 18 feet ; how man^ feet of timber are con- 
tained therein ? Ans. 34,1 2 -f- feet. 



* Thb is making use of an arithmetical mean, instead of a geomet- 
rical one, which b not exactly tme; it is, however, sufficiently end 
lor common purposes, when the timber is nearly square ; tbe error is* 
creases, the more the breadth and depth differ froin each others— 
' iter exactness is i«c^>aved, mulli^lY ^^ breadth by the 

liddfe, and that ipra^tafi^Vf ^^^m^g^^oK ^iibA \x«t«» 
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4*A. To find the solid contait of round timber* 

RULE. 

Multiply the square of the quarter girt, or of i of the 
mean circumference, by the length, for the content. 

Note. 1. To find tho quarter girt of round timber, measure round 
the middle with a line, one-fourth part of this is reckoned the quarter 
girt 

2. When the tree is tapering, take either the mean dimension, as in 
squared timber, or girt it at both ends, and take half the sum. If the 
tree is very irregular, divide it into several lengths, add all the girts to- 
gether, and divide the amount by the sum of Uiem, for the mean girt 

3. The buyer is allowed to take the girt anywhere between the 
greater end and the iniddle*, if it taper ; an allowance must also be 
made for bark ; one-tenth for oak, but less for ash, beech, &>& 

EXAMPLES. 

1. A piece of round tunber being 9 feet 6 inches long, 
and its mean quarter girt 42 inches, what is the content ? 

Operation. 
Decimals. Duodecimals. 

3,5=42 inches, quarter girt. Ft. in. 
3,5 8 6=42 inches. 



175 
105 



3 6 



12,25 

9,5 length 



6125 
11025 



116,375 content. 



1 


9 





10 


6 




12 


3 







9 


6 


6 


1 


6 


110 


3 





116 4 6 



By the Carpenters' Rul< 

As 9,5 on C : IQ on D :: 8,5 on D : 116} on C^ j 

Or,9^6 on C J 12 on D :: 42 on D : 116} onC ^ ^ 

2. The length of a tree is 24 (ect^ its ^vtl \)X\V^ ^^^^ 
end is 14 fee^ and at the imaitet cd4^ feeX\ v«\®.\. N&>&- 
0(Mitmt ? Au»- ^^ ^Rri 
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3. If a piece of round timber IS feet long, measure 90 
inches in circumference, or the quarter girt 24 Indies ; how 
manv feet of timber does it contain? 

Ang. 72 feet 

4. If a piece of round timber measure 11 feet 4 inches 
at the larger end, 2 feet S inches at the less, and its length 
21 feet, how many feet of timber are contaiped therein ? 

Ans. 64,31 ftet 

5. Required the amount of three pieces of round tiAiber 
measuring as follows, viz. 

The first 24 feet long and mean girt 8 feet. 

The second 14^ do. do. 3,15 

The third 17i do. do. 6,28 

Ans^ 147.'^-*- feet. 



SECTION 4 

OF CARPENTERS' AND JOINERS' WORK. 

To this branch belongs all the wood-work of a house, 
.. such as framing, flooring, partitioning, roofing, &c. 

i Carpenters usually measure their work by the square, 

* (consisting of 100 superficial feet) the yard or foot; but 

enric^hed mouldings, cornices, &c. are estimated by run- 

nh\{r or Vncal measure, and some things are rated by the 

picco. 

In measuring of Carpenter's work, the string is made to 
ply close to every part of the work over which it passes. 

Partitions are measured from wall to wall for one dimen- 
sion, and from floor to floor, as far as they extend, for the 
other. 

In framing, no deductions are made for door- ways, fire- 
placHvs, or other vacancies, on account of the additkuul 
trouble of framing arising from them. 

For stair-cases, take the breadth of all the steps, hf 
milking a line ply close o\et ihem^ from the top to the bot- 
n, and multiply the leugLVi ot \V\a Xvwe, Vrj ^^dr Nisq^ <jit 
step, for the whde mobl* ^^ V\» Va^^ ^ «ii^>k 
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meant the length of the front, and the returns at the two 
ends ; and by the breadth, is to be understood the girt of its 
two outer surfaces, or the tread and rise. 

The rail of a stair-case is taken at so much per foot in 
length, according to the diameter of the well-hole ; archi- 
trave string boards, by the loot superficial ; brackets and 
strings at so much per piece, according to the workmanship. 

Wainscoting is measured by the yard square, consisting 
of 9 feet. 

Door cases,- frame doors, modillion cormces, eaves, frontis- 
pieces, &c. are generally measured by the foot superficial. 

Joists are measured by multiplying their breadth by their 
depth, and that product by their length. They receive va- 
rious names, according to the place in which they are laid 
to form a floor ; such as trimming joists, girders, binding 
joists, bridging joists, ceiling joists, &c. 

In boarded flooring, the dimensions must be taken to the 
ej^treme parts ; and the number of squares of 100 feet, are 
to be calculated from these dimensions. Deductions must 
be made for chimneys, stair-cases, &c. 

In roofing, take the whole length of the timber, for the 
length of the framing, and gird over the ridge from wall to 
wall with a line, for the breadth. This length and breadth 
multiplied together give the content. 

In measuring of roofing for work and materials, all holes 
for chimney-shafts, sky-lights, 6ic. are included in the mea- 
surement, on account of their trouble and waste of materials ; 
but for workmanship alone, they are genemlly deducted. 

It is a common rule among camenters, that the flat of 
any house, and half the flat thereof taken within the walls, 
is equal to the measure of the roof of the same house ; this 
is, however, only when the roof is the true pitch — where 
the length of the raAers are f of the breadth of the build- 
ing. The pitch of roofs varies according to the materials 
with which they are covered, and fancy of the builder. 

Weather-boarding, like flooimg, \a tc«»&\«^ ^"^ "^^^^ 
square^ and aometimea by thB.yatd* 
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EXAlfPLES. 



1. If a floor be 57 feet 3 inches long, and 28 'feet 6 i 
broad, how many squares of flooring does it contain 1 

Operation. 



By decimals. 




By duodecimals. 


Ft. in. 




Ft. 


in* 


67 3=67,26 




57 


3 


28 6= 28,5 




28 


6 


28625 


450 




46800 




114 




11450 




28 


7 6 






7 





100)1631,625 






100)1631 


7 6 


16,31,625 










• 


16,31 


7 6 




Ans. 


16 squares 31 feet 7 in. 6' 



2. Let a floor be 63 feet 6 inches long, and 47 feet 9 
inches broad, how many squares does it contain ? 

Ans. 25 squares 54 feet 

8. A floor being 36 feet 3 inches long, and 16 feet 
inches broad, what will it cost at 4 dollars and 50 cents per 
square? Ans. 26 dolls. 91 cents. 

4. A room is 35 feet long and 30 feet wide ; there is in it 
a flrc-place which measures 6 feet by 4 feet 6 inches, and a 
well-hole for the stairs measures 10 icet 6 inches by 8 feet; 
what will the flooring come to at 3 dollars and 75 cents per 
square? Ans. 35 dolls. 214-Gts. 

5. How many squares are contained in a partition that is 
82 feet 6 inches long> and 12 feet 3 inches high? 

Ans. 10 squares and lO+ieet 

6. If a partition between rooms be in ksngth 91 leeC 9 
inches, and its height 1 1 feet 3 inches ; how many squares 
"-"^ stained in it, and how much does it come to at 4 dol 

cents per sc\uate'l 
k 10 squaxea'^^^factiVtt^cnete^ft^iJ^^^lib. 
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7* If a house within the walls he 44 feet 6 laches loDg> 
and 18 feet 3 inches broad ; how many squares of roofing 
will it contain, allowing the roof to be the true pitdi ? 

Operation. 

By decimals. By duodecimals. 

Ft. Ft. in. 18 3 

18,25=18 3 the breadth. 44 6. 



9125 
7300 
7300 


1 UR? iCU^lU. 

Flat 
Hair 

+100) 


72 
72 


/ 


792 
11 
9 1 


0" 


Flat 812,125 
Half 406,062 


6 


812 1 
406+ 


A 


+ 100)1218,187 


vl 


Sum 12,18+ 


1218 1 


6 



Sum 12,18 

Ans. 12 sq. 18 ft. 

8. What cost the roofing of a house at 1 dollar and 40 
dents per square ; the length within the walls being 52 feet 
8 inches, and the breadth 30 feet 6 inches ; the roof being 
of a true pitch ? 

Ans. 33 dollars 73 cents. 

9. Suppose a house measures, within the walls, 40 feet 6 
inches in length, and 20 feet 6 inches in breadth, and the 
roof being a true pitch ; how many squares of roofing does 
it contain, and how much will it cost at 2 dollars 25 centn 
per square? 

Ana. 12,45375 squares, and costs 28 dolls. 2+cts. 



Note* All ixmh&n m a roof tie m m umnd in (he Mine maimer as 
in floors, except kinff-poiti, whloh are meuored by taking their 
breadth and depth at uie wiiM place, and muHij[ilying these together, 
and the product hy the length. 

ICl If a toom or wsinaocA, Vwn% t^sl ^^fivm^^ ^^^^^ 

P 






170 BRICKLAYERS' WC^K. 

the mouldings, be 15 feet 9 inches high, and 126 feet 3 
inches in compass ; how many yards does that room contain 1 

Operation. 
By decimals. By duodecimals. 

lQ6,-25 Ft. in. 

16,75 1?5 3 



15 9 



630 






126 






1890 






63 


1 


6 


31 


6 


9 


3 


9 





9)1988 


5 


3 



63125 
88375 
63125 
12625 

9)1988,4375 

Sun^ 220,8 

Sum 220 8 

Ans. 220 yds. 8 feet. 

11. If a room of wainscot be 16 feet 3 inches high, and 
rhe compass of the room 1 37 feet 6 inches ; how many 
yards are contained in it 1 Ans> 248 yards 2 + feet. 

12. If the window-shutters about a room be 69 feet 9 
inches broad, and 6 feet 3 inches high ; how many yards 
ai« contained therein, at work and half? 

Ans. 72,656 yards. 

13. What will the wainscoting of a room come to at 80 
cents per square yard, supposing the height of the room, in- 
cluding the cornice and moulding, be 12 feet 6 inches, and 
the compass 83 feet 8 inches ; three window-shutters, each 
7 feet 8 inches by two feet 6 inches, and the door 7 feet by 
3 feet 6 inches ; the shutters and door being worked on both 
sides, are reckoned work and half? ^ 

Ans, 96 dollars 60} cents. 



SECTIONS. 

OF BRICKLAYERS' WORE. 

Bbick Wowk. is measured and estimated in various ways. 
h some places walls are measuTed Xsy liS^ i^ ^.^j^^xfc ^l 
i^i /bet; so that one rod in length, mA. c«a \EL\rK»^VSci 
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contain 272,25 square feet ; in other places the custom is to 
allow 18 feet to the rod, that is, 324 square feet. 

In other places they measure by the rod of 21 feet long^ 
and 3 feet high, that is, 62 square feet. Again, in other 
places they account 16^ feet long and i foot high, that is, 
16i square feet, a rod or perch ; or again, by the yard of 
9 square feet ; and oftentimes the work is estimated at so 
much per thousand bricks.. 

When brick work is measured by the rod, or perch, it 
must be estimated at the rate of a brick and a half thick; 
so that if a wall be more or less than this steuidard thickness, 
it must be reduced to it by the following 

RULE. 

Multiply the superficial content of the wall by the num- 
ber of half bricks in the thickness, and divide the product 
by 3 .for the superficial feet in standard thickness. 

EXAMPLES. 

If a wall be 72 feet 6 inches long, and 19 feet 3 inches 
high, and 5 bricks and a half thick ; how many rods of 
bnck work are contained therein, when reduced to the 
standard thickness ? 

Operation. 

By decimals. By duodecimals. 

19,25=the height Fu in. 

72,5= the length. 72 6 

"9^ 19 3 

3850 
13475 

1395,625 

ll^the thickness. 



648 
72 

1368 
18 1 
9 6 


6' 


1395 7 


6 
11 


-r3) 15351 10 


6 


272)5117 
2397 


( 



—3 )15351,875 

-r272425 ) 5117,291 ( 18 rods. 

239479 

68,06) 216,79 (3 quarters. ^ ^ 

llSr 272)5117 (l8rod8. 

2397 

' ^. 68) 221 ( 3 quarters 

TTfeet 

Nate. Observe that 68,06 is the oneJburth part of 272,25, and 68 is 
only the one-fourth port of 272. Aa ^e ii\Mu\j«t^'>\'>s\^^^'f^^ 
Dient namber to divide by. the \ \% usoaSl^ otwSX^^?;;^^ "t^w^- 

^t divided only by 272 ; the diffweiicfe Wva^ V» Vt^*^^^ ^ "^ 

tideredin pradioe. 
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To find fixed divisors for bringing the answer into fefX or 
rods of a standard thickness^ withovt multiplying the w- 
perfides by the number of half bricks^ ^c. 

RULE. 

Divide three, the number of half bricks in li, by the 
number of half bricks in the thickness, the quotient will be 
a divisor, which will give the answer in {seU Or if a divi- 
sor is sought for, that will bring the answer in rods at oDoe, 
multiply 272 by the divisor found for feet, and the product 
will be a divisor for rods ; as in the following 

TABLE. 



1 


2 


3 


The thickness of 


Divisors for the 


Divisors for ike 


the wall* 


anstoer tnfeet. 


answer in rods. 


1 brick 


1, 


408 


li brick 


1 


472 


*Z bricks 


,75 


204 


2i bricks 


>6 


163,2 


3 bricks 


,5 


136 


JH bricks 


,4285 


116,6 


4 bricks 


,375 


102 


4i bricks 


,3333 


90,6 


5 bricks 


,3 


81,6 


5i bricks 


,2727 


74,18 



Application of the abaoe ToMe. 

Multiply the length of the given wall by the breadth, o 
serve the number of half bricks it L«a in thickness ; and ofj 
posite thereto will be found ir the second column the^l 
visor to reduce it to feet, ana in the third colunm the dirh 
sor for rods. Thus in the above example 72,5 X by 10,25s 
1395,625. 

Ana 1395,626-7-2727=5117+ the number of feet isj 
f mndard measuie. 
And 1396,626-T-14,\^=:1^J^-V ^^»TMar^M tSliKaNk 
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Or, by the Carpenters' Rule — 

As the tabular divisor, against the thickness of the wall 
: is to the length of the wall :: so is the breadth : to the 
content. 

As 74,18 on B : 72,5 on A :: 19,25 on B : 18^ on A. Ans. 

Xo find the dimensions of a building, mdasuie half around 
on the outside, and half on the inside, for the whole length 
of the wall ; this length being multiplied by the height gives 
the superficies. All the vacuities, such as doors, windows, 
window -backs, &c. must be deducted, for materials ; but for 
workmanship alone no deductions are to be made, and the 
measurement is usually taken altogether on the outside. 
This is done in consideration of the trouble of the returns 
or angles. There are also some other allowances, such as 
double measure for feathered gable ends, &;c. 

2. How many yards and rods of standard thickness are 
contained in a brick wall, whose length is 57 feet 3 inches, 
and height 24 feet 6 inches ; the wall being 2^ bricks thick ? 

Ans. 259,74 yards, or 8,58 -f rods. 

3. If a wall be 245 feet 9 inches long, 16 feet 6 inches 
high, and 2 J bricks thick ; how many rods of brick work 
are contained therein, when reduced to standard thickness ? 

Ans> 24 rods 3 quarters 24 feet. 

4. A triangle gable end is raised to the hei^ of 15 feet 
above the wall of a house, whose width is 45 feet and the 
thickness of the wall 2^ bricks ; required the conteu« in rods 
at standard thickness? Ans. 2 rods 18 feet. 

Chimneys by some are measured as if they were solid, de- 
ducting only the vacuity from the hearth to the mantle, on 
account of their trouble. 

But by others, they are girt or measured round for their 
breadth, and the height of their storjr, taking the depth of 
the jambs for their thickness. And m this case no deduc- 
tion is made for the vacuity from the floor to thft «vtax*is.A.\^fc-, 
because of the gathering of tVie bteasX %SMi^vMg^^^si ^ss^i*^ 
•w>/n for the hearth in the next slot^. 



174 MASONS' WORK. 

If the chimney back be a party wall, and the wall be 
rnrosurod by itself, then the depth of the two jambs and 
length of the breast is to be taken for the length, and the 
hoight of the story for the breadth, at the same thickness 
with the jambs. 

Those parts of the chimney-shafl which appear above 
fho roof are to be girt with a line round about the least place 
of them for the length, and take the height for the breadth; 
and if they arc 4 inches thick, they are to be accounted as 
on(' brick work, and if they are 9 inches thick, they are to 
Im^ tiikf.'n for 1^ brick work, on account of the trouble of 
plastering and scaffolding. 

It is customary in most places to allow double measure 
for ohinmcys. 



SECTION & 



OF MASONS' WORK. 

Masoxs" work is n>?iflLs;3Tvd somedmes br the foot solii 
s.v.-jctir.x-* bv :.he :"».x^: >:::vrn»::a.. aad somednres bv the foot 
;:*. tv.'.cth. 1: :> a <o r.-joa^urtv. >v :he vard. and mos:':v bv 
ihf rco v^r yvroh. vkhio-h i? li^* fcv:: in knfi^ 1^ inches ia 
Vnv.ii^h. aiiii 10 /.K-h-vV in .^orrh. 

■ 

s!i:-i5w chinvjcy-pjooos, fe- * y ihc supcirncia] or siquare fadi 
S'.::ii:, cc s^ir. "lOAsure. is f^'v^ys usod for massials. W 

"::'. s.i;!:' :T»itf*5!;,?i:. :}h- :r;ic "icsir^ broadd: and ihickaess 
UTi :A.ki?r. k:i:. ;v^.::..ijf^:. iarr- each oiher far ihe oan?ftLi 

icjfi. r:)(';is..rc^ rhf '!flrur:h and hrf»a^h «f evsry 
of ihc ^aiidinc.. is- "xax^cL. ^w: '^iofc fsssssfij 
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EXAMPLES. 

1. If a wall be 97 feet 5 inches long, 18 feet 3 inches 
high, and 2 feet 3 inches thick, how many solid feet,* and 
perches, are contained therem 1 

Operation. 
By decimals. By duodecimals. 

97,417 length Ft. in. 

18,25 breadth 97 5 



18 3 



487085 

194834 776 

779336 97 

97417 24 €' 3" 

6 



1777,86025 superficies 16 

2,25 thickness 



888930125 
355572050 
355572050 



1777 10 


3 
2 3 


3555 8 
444 5 


6 
6 9 



III 



4000,1855625 solidity. 

in cubic fl. 4000 2 0. 9 Am. 

4000-^24,75=161,616-ffeet. Ans. 

2 How many solid feet and perches are contained in a 
wall 53 feet 6 inches long, 12 feet 3 inches high, and 2 feet 
thick? Ans. 1310,75 feet, and 52,9595 rods. 

3. If a wall be 107 feet 9 inches long, and 20 feet 6 inches 
high, how many superficial feet are contained therein ? 

Ans. 2208 feet 10 inches. 

4. If a wall be 112 feet 3 inches long, and 16 feet 6 
inches high, how many superficial rods, each 63 square 
feet, are contained therein ? Ans. 29 rods 25 feet. 

5. What is a marble slab worth, whose length is 5 feet 7 
inches, and breadth 1 foot 10 meJbgs, ^\.^^ ^:rs^^^^'^*^»^ 

superficial 1 A.n%. ^ ^^^* V^ ^"^^ 
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SECTION 7. 

OF PLASTERERS' WORK. 

Plastehers* Work is principaOy of two kinds, vts.— 
firsts plastering upon laths, called ceiling ; and second^ plas- 
tering upon waUs, or partitions made of framed timber, 
called rendering; which are measured separately. 

Plasterers' work is usually measured by the yard square, 
consisting of 9 square feet ; sometimes it is measured by 
the square foot, and sometimes by the square of 100 feet. 

Enriched mouldings, cornices, &c« are rated by running, 
or lineal measure* In arches, the girt round them multiplied 
by the length, is taken for the superficies. 

Deductions are to be made for doors, chimneys, windows, 
and other large vacuities. But when the windows, or other 
openings, are small, they are seldom deducted, as the plas- 
tered returns at the top and sides are allowed to compensate 
for the vacuity. 

Whitewashing and coloring are measured in the same 
manner as plastering. 

EXAMPLES. 

1. If a ceiling be 59 feet inches long, and 24 feet 6 
inches broad, how many superficial yards of 9 square feet 
does it contain ? 

Operation. 

By decimals. By duodecimals. 

Ft. in. 

59 9=59,75 feet 
24 6= 24,5 do. 



29875 
23900 
11950 

4-9)1463,875 feet 



Ft. in. 
59 9 
24 6 


6" 


236 
118 
29 10 

18 


7-9)1463 10 6 1 
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2. If the plastered partitions between rooms be 141 feet 6 
inches about, and 11 feet 3 inches liigh, how many yards 
do they contain ? Ans. 176,87 yards. 

Zi What will the plastering of a ceiling come to at 15 
cents per yard, allowing it to be 22 feet 7 inches long, and 
13 feet 11 inches broad ? Ans. $ dolls. 20 cts. 

4. The length of a room being 20 feet, its breadth 14 
feet 6 inches, and height 10 feet 4 inches ; how many yards 
of plastering does it contain, deducting a fire-place of 4 feet 
by 4 feet 4 inches, and two windows, each 6 feet by 3 feel 
2 inches ? Ans. 73^ yards. 

5. The length of a room is 14 feet 5 inches, breadth 13 
feet 2 inches, and height 9 feet 3 inches, to the under side 
of the cornice, which projects 6 inches from the wall, on the 
upper part next the ceiling ; required the quantity of render- 
ing and plastering ; there being no deductions but for one 
door, the size whereof is 7 by 4 feet ? 

Ans. 53 yds. 5 ft. of rendering, and 18 yds. 5 fl. ceiling. 

6. The circular vaulted roof of a church measures 105 
feet 6 inches in the arch, and 275 feet 5 inches in length ; 
what will the plastering come to at 12 cents per yard ? 

Ans. 387 dolls. 42 cts. 

7. What will the whitewashing of a room come to at 2 
cents per yard, allowing it to be 30 feet 6 inches long, 24 
feet 9 inches broad, and 10 feet high ; no deductions being 
made for yacuities ? Ans. 4 dolls. 18^ cts. 



sEcmoNa 

OF PAVERS' WORE. 

Pavebs W(»tK is measured by the square yard^ causal- 
ing of 9 square feet* The su]peT&ckaS& ^<cMaMi \s<] tss^sb^*] 
ii^ tilie ieo^ by the breadth. 
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1. What cost the paving of a Street 225 feet 6 inches loog, 
and 60 feet 6 inches wide, at 80 cents per square jrazd? 

By dacamalw. By dnndftra'fnala. 

FL in. Ft m, 

225 6=225,5 feet «g « 
60 6= 60,5 do. 

13500 

11275 11? 

18580 __ 



^9 ) 18642,75 superficiai ft 
1515,86 yaids. 



9)18649 9 



1515 7 9 



30 4M.50 

_ 90»thepneear7ft.9i 



Am. 454,7580 45<7C 

ilac 454 dolb. 76 ds. 

2. What will the paring of a feot-path oome to at 28 
oents per yard, the kngth being 35 feet 4 inches, and the 
bitmdth 6 feet 3 inches T iiiw. 9 doUs. 33 cts. 

8, What cost the paving of a court-yard at 38 cents pei 
yartli the lensth being 27 feet 10 inches, and the breadth 14 
^ 9 inches? Ans. 17 dolls. 33^ cts. 

4. What will be the expense of paving a rectangular 
ysnli whose length is 63 feet, and breadth 45 feet, in which 
*^ff% is laid a feot-path 5 feet 3 inches broad, running the 
^iln length, with broad stones, at 36 ooits a yard ; the 
f^ Mng paved with pebbles, at 30 cents a yard ? 

Aju. 96 doUs. 70i cts. 



8BCnQir9. 

OF PADiTEBS' WOBK. 



' WoBK is computed in square yards of 9 feel 

1 measured whore the ookur lies ; and the n»A 

piewoddoae iBte> ig^i^ inCT aai ^p i ff. oQnieis, 

diitpaa 
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Windows, casements, dec. are estimated at so much a 
piece ; and it is usual to allow double measure for carved 
mouldings, d:c. 

The value of painting is rated by the number of coats ; 
or whether once, twice, or thrice colored over, and the dif- 
ferent qualities and costliness of the colors* 

EXAMPLES. 

1. How many yards of painting will a room contain 
which (being girt over the mouldings) is 16 feet 6 inches, 
and the compass of the room 97 feet 6 inches? 



By decimals. 
JV. in. 
97 6=97,5 
16 6=16,5 

4875 
5850 
975 


OperaHon. 

By duodecimals. 
97 6 
16 6 


' 58a 
97 

48 9 
8 


^9)1608,75 feet 
Yards 178,6,75 


•^9)1608 9 

178,6,9 
Ans. 178} yards. 



2. A gentleman had a room painted at 8^ cents per yard, 
the measure whereof is as follows, viz. the height 11 feet 

7 inches, the compass T4 feet 10 inches, the door 7 feet 6 
inches by 3 feet 9 inches ; five window shutters, each 6 feet 

8 inches by 3 feet 4 inches ; the breaks in the windows 14 
inches deep, and 8 feet high ; the opening for the chimney 6 
feet 9 inches by 5 feet, to be deducted, the shutters and doors 
are painted on both sides ; what will the whole come to? 

Ans. 10 dolls. 43 cts. 

8. How many yards of painting are there in a room, the 
length whereof Ls 20 feet, its breadth 14 feet 6 inches, and 
height 10 feet 4 inches ; deducting a fire-place of 4 f 
4 fyet 4 inches, and two windoiwa) oojc^Vi ^ ^<e^\. \s^ ^ 
inchest kM*"X^ 



i 
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4. \Vhai cost the painting of a room at 6 cents per yud, 
its length being 24 feet 6 inches, its breadth 16 feet 3 incfaei, 
and height 12 feet 9 inches ; also the door is 7 feet by 3 
feet 6 inches, and the window abutters of two windcm, 
each 7 feet 9 inches by 8 feet 6 inches, but the bveelu of the 
windows themselves, are 8 feet 6 inches high, and 1 foot S 
inches deep ; deducting a fire-place of 5 feet by 5 feet 6 
inches. Ans. 7 ddls. 66 cts. 9^ nu 



SECTION 10. 

OF GLAZIERS' WORK. 

Glaziers compute their work in square feet ; and the di- 
mensions are taken either in feet, inches, and seconds, dec. 
or in feet, tenths, hundredths. 

Windows are sometimes measured by taking the dimen 
sions of one pane, and multiplying its superficies by the 
number of panes. But more generally they measure the 
length and breadth of the window over all the panes, and 
their frames for the length and breadth of the glazing. And 
oftentimes the work is estimated at so much per pane ac- 
cording to the size. 

Circular, or oval windows, as fan-lights, dsc. are measured 
as if they were square, taking for their dimensions the 
greatest length and breadth, as a compensation fer the w;:^e 
of glass, and labor in cutting it to the proper ferms. 

EXAMPLES. 

1. How many square feet are contained in a window, 
which is 4 feet 3 inches long, and 2 feet 9 inches broad? 

By decimals. By duodedmala. 

Ft* in." JV. in. 
4 8=4,25 the length 4 8 

2 9=2,75 the breadth 2 9 



2125 8 6 
2975 8 2. 8 
850 



W % ^ 
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2. If a window be 7 feet 3 inches high, and 3 feet S inches 
broad, how many square feet of glazing are contained 
therein ? Ans. 24 feet 9 inches. 

3. There is a, house with three tiers of windows, 7 in a 
tier; the height of the first tier is 6 feet 11 inches, of the 
second, 5 feet 4 inches, and of the third, 4 feet 3 inches ; the 
breadth of each window is 3 feet 6 inches : what will the 
glazang come to at 14^ cents per foot ? 

Ana. 58 dolls. 61 cts: 

4. What will the glazing of a triangulajr sky-light come 

to at 10 cents per foot, the base being 12 feet 6 inches long, s«' 
and the perpendicular height 16 feet 9 inches? 

Ans. 10 dolls. 46| cts. 

5. What is the area of an elliptical fan-light of 14 feet 
6 mches in length, and 4 feet 9 inches in breadth ? 

Ans. 68 feet 10 inches. 

6. There is a house with three tiers of windows, and 9 
in each tier; the height of the first tier is 7 feet 10 inches, 
of the second*, 6 feet 8 inches, of the third, 5 feet 4 inches, 
and the common breadth 8 feet 11 inches; what will the 
glazing come to at 14 cents per foot 1 

Ans. 97 dolls. 87} cts. 



SECTION 11 

MEASUREMENT OF GROUND. 

1st. To find the content of a square piece of ground. 

RULE. 

Multiply the base in perches, yards or feet, as the case 
may be, by the perpendicular, and the product will be the 
answer required. 

Note, 1. Any area, or content in perches, bein^r divided by. 160, will 
give the content in acres ; the remaining perches, if more than 40, 
being divided by 40, will give the roods, or quarter acres, and the last 
remainder, if any, will be perches. 

2. Ground is generally measured by chains, of two poles or tQd& vo^. 
length; the tiro pole cbam measures 3^ &eV C\»^\» ^ V^«a. «sa 
womeHmoB tuedf and flometimes ehuxiB « v^Jbom oJL qba ^i^V 
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1. In a square field, A, B, C, D, each aide of 
measuies 40 rods, or potos, how many acrea? 

Operation. 
40 
40 




L 



4,0)160,0 
4)40 

10 acres. Ant* 

2. In a square field, each side of which measures 35 two 
pole chains, how many acres! 

Ans. 30 acres 2 roods 20 |)erches. 

3. A piece of square ground measures 16^ perches oo 
each side ; what is the content in acres t 

Ans. I acre 2 roods 32^ perches. 

td. To find the content of an oblong square piece qfgroimd^ 

called a parallelogram. 

RULE. 

Multiply the length by the breadth, and the product will J 
be the answer. 

EXAMPLE. 

1 . There is an oblong square piece of ground. A, B, C, D, 
the longest sides of which measure 64 perches, and tbe 
shortest sides, or ends, measure 40 ; how many acres doe* 
it contain ? 



Operation. 
64=the length 
40= the breadth 



D 



C 



4,0 ) 256,0 perches 



4)64 



16 Acres. 



64 



S 



B 



mcmt. Ant* 
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8. In a piece of ground lying in the form of 
square, the length measures 120 perches, and the 
84; what is its content in acres? Ans. 63 acres. 

3. A lot of ground lying h) the form of an obiong square, 
measures 240 feet in length, and 120 in breadth; what is 
its content in acres 1 

Ans. acres 2 quarters 25 perches 218} feeL 
4> There is an oblong piece of ground, whose length is 
14 two pole chains 25 links, and breadth S chains 37 links ; 
how many acres does it contain 1 
CA. L. Perches. 
e 37=17,49 breadth 
14 25= 29 length 

15732 



I 



4,0 )ao,e,g2 

4)12,26 

3 26,93 
Am. 3 acres quarters 27 perches nearly. 
NaU. The Englith ttatate perch is SJ yards, the two pole cbain ia 
(1 yards, or 33 fbet, nnd ia diiidGd into 50 Jinkej the four pole chnin 
ia 29 yaidB, or 66 foel, and contains I DO links; hence the length of a 
link in a stilule chain i> 7,92 inches, and 35 linka make I lod. And 
conaequenlly. if the links be multiplied hy 4, currying I lo the chgins 
for every 35 links, and the chains hy 3, the product will be perchcB, 
and dccijnDls of a perch. 

5. An oblong piece of ground measures 17 two pole 
chains and 21 links in length, and IS chains 38 links in 
breadth ; how many acres are contained therein 1 



Ch. L. 
17 21 



Ck. L. 

16 38 



34 S4 perchea, the length. 81 52 p. the breadth. 
Then 84,84x31,52=1098,1568 perches=6 acres 3 qr. 
18,15+perches. 
2d. To find the content of a triangular piece of ground. 
RULE. 
Multiply the base by half the perpendicular, or tte ^k- 
pendicular by half the base, ot \afcB \wi\S 'Cb& tjwSms*- »^ *** 
baae into the perpendiculai. 



^^ 
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B D C 

1. Let A, B, C, be a triangular piece of grocmd, thi 
ingest sifiB or base B, C, is 24 chains 38 links, and perpen- 
dicular, A D, 13 chains 28 links ; how many acres does it 
contain? 

Operation. 
Ch. L. 

24 38=: 49,52 perches 
13 28=27,12 



9904 
4952 
34664 
9904 

1342,9824 

Half the sum is 4,0)67,1,4912 perches 

4 ) 16,31 



4 31,4 
Arts. 4 acres roods 31,4 perdies. 

2. In a triangular piece of ground, the base or longesl 
side measures 75 perches, and the perpendicular 50 ; bow 
many acres does it qontain ? 

Ans. 11 acres 2 qrs. 35 perches. 

3. How much will a triangular piece of ground come to 
at 45 dollars per acre, the Tongi^t side or base of which 
measures 120 perches, and the perpendicular 84 perches. 

Ans. 1417 dolls. 50 cents. 

4. How many su^rfvcial yarda are contained in a trias- 
tikr piaoe of ground^ tV)A \)a»& ol N«\aOcLTs>RXka(n«&Y^%i 

r|iei^uiar 70 feeO. Aji» ^^A ^^vxda VVi^ 
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4/A. To find the content of a piece of ground^ in the form 

of an oblique 'parallelogram. 

RULE. 

Multiply the base into the perpeudicular height for the 
content. 

BXAXFLB. 
D C 




E 



. Let A, By Cy Dy be a piece of ground in the form of 
cji oblique parallelogram, the base of which, A, B, measures 
44 perches, and the perpendicular, D, £, 40 perches ; how 
many acres does it contain 1 

44 length 
40 breadth 



4,0 ) 176,0 perches 
4) 44 

11 acres. Ans. 11 acres. 

8. A piece of ground lying in the form of an oblique par- 
allelogram, is found to measure 80 perches along its base, 
and its perpendicular height 24 perches ; how many acres 
does it contain? Ans. 12 acres. 

bih. To find the content of a piece of ground bounded by 
four sides, none of which are parallel or equal. 

RULE. 

Find the length of a diagonal line between the two most 
distant comers, and multiply this line bv Ite sosxv ^^ "^ 
two /)ei7)eDdicuiars falling from tVve olYvet e«roet^Vi'^o»^ ^'^ 
agoaal line, and half the product V\\\\» V^na \««^* 

0,2 
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D 




1. Let A, B, C, D, be a field with four irregular and un- 
equal sides, the diagonal line of which, A, C, measures 80 
perches, the perpendicular, B, m, measures 25 perches, aod 
the other perpendicular, D, n, 35 perches ; how many acies 
does it contain ? 

80 the length of the diagonal line. 
25+35=60 the sum of the two perpendiculars* 

2 ) 4800 

4,0)240,0 perches 

4) 60 

15 acres. Am. 

2. In a field of four unequal sides, the diagonal line be- 
tween the two most distant corners measures 120 rods, and 
the perpendiculars measure, the one 48, and the other 24 
rods ; required the number of acres it contains ? 

Ans. 27 acres. 

6th, To find the area of a piece of ground lying in a cir- 
cle, or ellipsis. 

RULE. 

Multiply the square of the circle's diameter, or the pro- 
duct of the longest and shortest diameters of the ellipsis, bt 
the decimal number ,7854, the product will give the area. 

Note, In any circle, tVie • 

Diameter multiplied I Vv ^ \ AASa S V^'^'^^^^ wwtsa. 

CiroiUDforence divided S ^ ' \ ^^^^^^^ ^'^ «s«M«toi. 
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EXAMPLE. • 

1. How many acres are contained in a circular piece of 
ground, whose diameter measures 320 perches, or 1 mile ? 

320X320=102400 

,7854 



409600 
512000 
819200 
716800 



4,0 ) 80424,9600 perches 
4 ) 2010,24,9 



502 2 24,9 
Ana. 502 acres 2 qr. 24,9 perches. 

2. A gentleman has an elliptical yard in front of his 
house, the longest diameter of which measures 30 perches, 
and the shortest 20 ; how much ground is contained therein ? 

Ans. 2 acres 3 qr. 31,2 perches. 

3. How many square yards are contained in a circular 
piece of ground, the diameter of which measures 160 feet? : 

Ans. 2234+ yards. 

From the foregoing simple methods of finding the con- 
tents of ground lying in difierent forms, it will readily be 
seen, that the content of fields and small pieces of land, 
lying in any shape whatever, and bounded by any number 
of sides, may be calculated, without having recourse to the 
more expensive and troublesome practice of employing a 
regular surveyor. No other apparatus than a common rod- 
pole, or line of a known length, is requisite. Pieces of land 
having more than four boundary lines, may be easily divided 
into squares, parallelograms, triangles, &c. and each calcu 
lated separately by sohie of the foregoing rules, and then the 
whole amount added into one sum for the content. It is of 
.great importance to every practical farmer to know the size- 
of the different fields which he cultivates. Besides the satis- 
faction thereof, this knowledge is necessary to ^x\3b3cJsfc\sssfiw\si 
'regulate the quantity of seed wYi\c\\ \ia ^QV3\.^^sy«'»'«i^"^'^ 
the price for cieariDg, plo¥rmg, pVaaXivii^) xe»3$va%* ^s'^ 
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SECTION 12. 

OF 6AUGINO. 

Gauging is taking the dimensions of a cask in inches, to 
find its content in gallons. 

RULE. 

1. Find the mean diameter, between the head and bung 
diameters, by adding two-thirds of the diflerence between 
them to the head dianr*eter. If the staves be but little cun- 
ing from the head to the bung, add only six-tenths of this 
diSerencc. 

2. Square the mean diameter, so found, and multiply the 
product by the length of the cask in inches, for the conteni 
thereof in cubic inches. 

3. Divide the cubic inches, so found, by 294, for wine or 
spirits, and by 359 for ale ; the quot'ent will be the answer 
in gallons. 

EXAMPLE. 

1. How many gallons of wine will a cask contain whose 
bung diameter is 31 inches, head diameter 25 inches, and 
whose length is 3 feet, or 36 inches ? 

Operation. 

31 bung diam. 25 head diameter 

25 head diam. } of 6= 4 two-thirds di£ferenoe 

6 difference. 29 

29 

261 

58 

841 square of the mean diam. 
36 the length 



5046 
2523 



Ti-en 30276 ^294=10^\ttS^- Ot,VJa^ff^*'^^V^V 
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2. The diameter of a barrel at the bung measures 24 
inches, and at the head Id inches, and its length is 24 
inches ; what is its content in wine measure 1 

Ans. 39|f gals. 

3. How many gallons of spirits will a cask contain, 
whose bung diameter is 36 inches, head diameter 28 inches, 
and whose length is 3 feet 4 inches ? 

Ans. 151 /JjV gals- 

4. What is the content, in ale measure, of a barrel whose 
bung diameter measures 18 inches, head diameter 15 inches, 
and whose length is 2 feet 5 inches ? 

Ans. 23^1^ gals. 

5. Bought a barrel of ale of the following dimensions, 
viz* bung diameter 22 inches, head diameter 18 inches, and 
length 3 feet ; how many gallons does it contain 1 

Ans. 42§{| gals. 

Qf the Guuging or Diagonal Rod. 

The diagonal rod is a square rule, having four faces, be- 
ing commonly four feet long, and folding together by joints. 
This instrument is used for gauging, or measuring casks, 
and computing their contents, and that from one dimension 
only, namely, the diagonal of the cask ; that is, from the 
middle of the bung-hole, to the meeting of the head of the 
cask, with the stave opposite to the bung ; being the longest 
line that can be drawn within the cask from the middle of 
the bung-hole. And accordingly one face of the rule is a 
scale of inches, for measuring this diagonal, to which are 
placed the areas in ale gallons, of circles to the correspond- 
ing diameters, in like manner as the lines on the under sides 
of the three slides, in the sliding rule. On the opposite fiu» 
are two scales of ale and wine gallons, expressing the con- 
tents of casks having the corresponding diagonals. And 
these are the lines which chiefly form the difference between 
thi^ instrument and the sliding rule. 

EXAMPLE. 

Tk§fod)img applied witlun the camV »X V!b»\f»^ 
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the diagonal was found to be 34,4 inches ; required the eon* 
tent in gallons. 

Now, to 34,4 inches, will be found corresponding on tbe 
rod, 90 1 ale gallons, and 111 wine gallons, the content le- 
quired. 

Note, In taking tbe length of a cask to find the cubic inches, as 
allowance must be made for the thickness of both the heads of 1 incbi 
of Ijl inch, or 2 inches, according to the size of the cask ; and the head 
diameter maiA always be taken close to the chime. The ccmtents ex- 
hibited by the rod, answer only to casks of the common form. 



SECTION 13. 

OF MECHANICAL POWERS. 

Ist OF THE LEVER. 

To find what weight may be raised or balanced by ann 

given power. 

RULE. 

As the distance between the body to be raised, and ful- 
crum, or prop. 

Is to the distance between the prop, and the point wheie 
the power is applied, 

So is the power to the weight which it will raise. 

EXAMPLE. 

1. If a man weighing 150 lb. rest on the end of a lenr 
12 feet long I what weight will he balance on the other end) 
supposing the prop Ij foot from the weight 1 

Operation. 

12= the length of the lever 
1,5= distance of the weight from the prop 

10,5=the distance from the prop to the man* 

as 1,5 : 10,5 ; ; 150 : 1050. Ans. 

of a pair o£ sXcjeX^^t^^^x^vcv^^X^^ts- 
38 back from X\ve Wict\rrev\ n^YaX^^i^^^^ 
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it balance, suspended at 1 inch distance on the opposite sMe? 

Am 100 Ih. 

2d. OF THE WHEEL AND AXLE. 

To find what pmcer must be applied at the wheel, to rtdse 
a given weight suspended to the axle ; or what weight at 
the axle will be raised by a given power at the wheeL 

RULE. 

As the diameter of the axle : is to the diameter of th© 
ivheel : : so is the power applied to the wheel : to the weight 
suspended to the axle. 

EXAMPLE. 

1. It is required to make a windlass in such a manner, 
that 1 lb. applied to the wheel, shall be equal to 12 lb. sus- 
pended to the axle ; now allowing the axle to be 4 inches 
diameter, what must be the diameter of the wheel ? 

lb. in. lb. in. 
Asl:4::12:48=4 feet the diameter of the wheel. Ans. 

2. Suppose the diameter of an axle to be 6 inches, and 
that of the wheel 5 feet ; what power at the wheel will bal- 
ance 10 lb. at the axle? Ans. 1 lb. 

3d. OF THE SCRisW. 

In the screw there are four things to be considered : viz. 
the power, the weight, the distance between the threads, and 
the circumference. To find any one of these, the other 
three being given, observe the following proportional 

RULE. 

As the distance between the threads of the screw : 
Is to the circumference : : 
So is the power : 
To the weight. 

Nate. 1. To find the circumference of the circle described by tht 
end of the lever ; multiply the double of the lev^i Vs ^\^^^«sv^ '^c'^ 
IHToduct will be the circumference. 

a /i(i0iiMiaito«bateiof theeffeclaf ^hAtiAti^iKasA^^'^^ 



. ^~.->- 
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There is a screw whose threads are an inch asuo 
lever by which it is turned is 36 inches long, and tli 
to be raised a ton, or 2240 lb. ; what power or fo: 
be applied to the end of the lever sufficient to turn t 
that is to raise this weight ? 

Thus, the lever 36 X 2=72,and72 X 3,14169=2$ 
the circumference. 

Circum* in* lb. Ih. 

Then, as 226,194 : 1 : : 2240 : 9,903 the pow 



A GOLLECTTON OF PROMISCUOUS QUESTIONS, TO £ 
THE SCHOLAR ON THE FOREGOING RULES 

1. What is the sum of 2578, added to itself? 

An, 

2. What is the diflerence between 14676, and t 
of itself? Ans. 

3. There is the sum of 1468 dollars in three I 
first contains 461, the second 581, how many a: 
third bag ? A, 

4. What is the sum of the third and half third 
lar T Ans> 

5. What number is that which being multiplied I 
product will be 1080? 

6. Required the quotient of the square of 476 
by the half of itself, or its single power ? J 

7. A general drawing up his army into a soli< 
found he had 231 over and above, but increasing 
with one soldier, he wanted 44 to complete the squi 
many men did his army consist of? Ans. 

8. What number added to the cube of 21, will i 
sum equal to 113 times 147? An, 

9. A person possessed of | of a ship, sold f of 
for 1260 dollars; what was the value of the whol 
the same rate ? Ans. 50^ 

10. A miardian paid his ward 3500 dollars for : 
■rs, which he had in his hands for 8 years ; wha 
tarest did be allow himi Ans. 5 j 



PROMISCUOUS QUESTIONS. Ifld 

11. A young man received 210 dollars, which was J of 
his elder brother's portion ; now three times the elder bro- 
ther's portion was half of the father's estate ; how much was 
the estate worth? Ans. 1890 dolls- 

* 12. A broker bought for his principal in the year 1720, 
the sum of 400 dollars capital stock, in the south sea, at 650 
per cent, and sold it again when it was worth but 130 dollars 
.per cent. ; how much was lost upon the whole ? 

Ans. 2080 dolls. 

13. A gentleman went to sea at 17 years of age ; 8 years 
after he had a son born, who lived 46 ye^rs, and died before 
iiis father ; after whom the father lived twice 20 years, and 
then died also ; I demand the age of the father when he 
di^? Ans. Ill years. 

14. A, B, and C, entered into partnership in trade, A put 
in a sum unknown, B put in 20 pieces of cloth, and C put 
in 500 dollars ; at the end of one year they had gained 1000 
dollars, whereof A received 350 dollars for his share, and B 
;400 dollars ; required C's share, how much A put in, and the 

value ftf B's cloth ? 

^ Ans. C's share 250 dollars, — ^A put in 700 dollars, 
— B's cloth was worth 800 dollars. 

15. A captain and 160 sailors took a prize worth 2720 
dollars, of which the captain gets i for his share, and the 
rest is equally divided among the sailors ; what was each 
one's part ? 

Ans. The captain gets 544 dollars, and each sailor 
13 dollars 60 cents. 

16. A lady tells her husband, upon her marriage, that her 
ftirtune, the interest of which for one year at 6 per cent. 
was 972 dollars, was but the f of the interest of her father's 
estate for three years, at the same rate per cent. ; what was 
the lady's fortune, and what was the value of her father's es- 
tate? 

Ans. Her fortune was 16,200 dollars, and her father' 
estate was 150,000 dollars. 

17. A stone measures 4 feet 6 inches long, 2 feet 9 inches 
broad, and 3 feet 4 inches deep ; how many cubic feet does 
it contain ? Ans. 41 feet 3 inches. 

18. SnnpoM ^ of a mast or pole stands in the ground, 
12 feet in tne water, and | of its length above the water ; 
what is its whole length ? An*, av^ ^^as^.. 

R 
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■^ -Is TC'jT. ojr- 17I&- dischaKe •-*:< 

Aw. 295 mes. 

•;. ■ • •• •.;.-•. *:• '.vh::h if vos:: ai:i f tfTiiselff 

All*. 12. 
:.■;*. . .'.>.' . : ::.:.:. -.vhich ':^lr*^* c-vided bv |, the 
. •/ -:[ ' Ani. 15i« 

i'/. V- '.<* .. ..;.'/:.' .- *:.?-.:. '.vhich being multiplied by 15, 

-i7. V\n;)'. i. .'i./:f .s *ri'i% from which if you take |, the 
f ttt-iitifU-.r will '/: '. ' Aru, f J 

i". A iff:iiiU:in:i{i '.vi.;hirij£ to distribute some money among 
> '.>'Hfi\,':f of f:l.;i'lr*:ri, iouiid he wanted 8 cents to give thein 
i " fii 1 it \i\*:rj% Isr; ♦hrf'Torf; gavc cacH 2 cents, and bad 
•III": iiii\ » Uft; how many children were there? Arts, 11 

i!i. In what tirri'; will 500 dollars amount to 1000, at 6 
|Hi 'inf. pir annum? A/w. 16 years 8 months. 

lU), VVh«:n 4 of the; members of congress \vere assembled 

f I'l, \Urrt: wr.rr. J jlO absent; how many members we» 

<i> "11 '■ Ans. 150. 

:il. If ilic rartli ho. 300 degrees round, each 69i miles, 

linw Itihj^ would it take a man to travel orce round, at 20 

•ihIi'm h diiy, udruilting there were no obstacles in the way 

^ ' '>ug 305 j days in the year. 

Ans* 3 years 155^ daySi 



PROMiSCBOUS QL ES-I'lONS 

32. What id the niQtt time for paying 100 dollars s 

months, 150 dollars atii months, tind 204 dollars at 5J 

months 1 'Ans. 4 months 23^14 days. 

33. If A am do a piece of work alone in 1 days, and B 
^u tite same in 12, bow long will it require them hoth to- 
'gelher? Arts. 4y'j days. 

34. A lainOT of 14 years of age, had an annuity left him 
of 4O0 dollars ; this sum hb gunrdian agr«(|-to receive 
yearly, and allow dim compound interest ai' 5 per cent. 
Ihercon, till he should arrive at 21 years of age; how mutTh 
inust he then receive? Ans. 3256 -dolls. 80+cenls. 

35. Sold goods to the amount of 7B0 dollars for four 
'lat was the present worth, at 5 par cent, simpk' 

^. . Am. 689 doib. 52+conts. 

FSS. Three persona, A, B, and C, purchased a lot in part- 
Ber^ip, for which A advanced f , B ^, and C 140 dollars ; 
(Jhat sum did A and B pay, and what part of the lot be- 
longed to C ? 

( A paid 307 dqlls. 27+cts. 
Ans. 2 B paid 305 — 46i — 
^ and C had i^ parts, 

37. A gentleman fijiding several beggars at his door, 
EBve to each lour cents, and had sixteen left ; but if he had 
ri ven to each she cents, he would have wanted 13; how 
nany beggars were there ? Aim. 14. 

38. B aiid C can build a vmU in 18 days, but with the 
lesistance of A th^ can do it in 11 days ; in what time 



Suppose the work to consist of* 198 parts. 

Tben 198-^18=11 parts performed by B and C, in 

Again, 196-^l^=18, performed by A, B, and C, in 



But 18 — 11=7 parts performed by A alone. 
P. D. P. D. h. HI. 

And as 7 : 1 : : 198 : 28 3 254 ^'"'■ 
39. Twenty members of congress, 30 merchants, 24 law- 
rs, and 24 citizens, spent at a duiner 192 dollars ; which 
m was divided among them in such a manner, that 4 
laembers of congress paid as much as 5 merchants, 10 
a OS much as 16 lawyers. Mid S lawj' 
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08 12 citizens ; the question is to know the sum ot money 
paid by all the members of congress ; also, by the mer- 
chants, lawyers, and citizens ? 

Ans. The 20 members of congress paid 60 dollars 

the 30 merchants paid 72, the 24 lawyers paid 36 

and the 24 citizens paid 24. 

40. What difference is there between a piece of ground 
28 perches long, by 20 broad, and two others each of half 
those dimensions 1 Ans* 1 acre 3 qrs. 

41. Required the dimensions of a parallelogram, con- 
taining 200 acres, Avhich is 40 perches longer than wide ? 

Ans. 200 perches by 160. 

42. How many acres are contained in a square field, tbe 
diagonal of which is 20 perches more than either of its 
sides'? -4.715. 14 acres 2 qrs. 11 per. 

43. The paving of a triangular yard, at 18d, per foot, 
came to lOOZ. ; the longest of the three sides was 88 feet; 
what then was the sum of the other two equal sides ? 

Ans. 106,85 feet. 

44. Required the length of a line by which a circle that 
shall contain just half an acre may be laid oft'? 

Ans* 275: yards. 

45. A ceiling contains 114 yards 6 feet of plastering, and 
the room is 28 feet broad ; what is its length 1 

Ans. 36f feet 

46. A common joist is 7 inches deep, and 2^ thick, but I 
want another just as big again, that shall be three inches 
thick ; what must be its other dimensions ? 

Ans. 11 J inches. 

47. If 20 feet of iron railing weigh half a ton, when the 
bars are an inch and a quarter square, what will 50 feel 
come to at 3^^. per pound, the bars being but J of an inch 
square ? Ans. 20Z. Os. 2d, 

48. A may-pole whose top being broke off* by a blast of 
wind, struck the ground at 15 feet distance from the foot of 
the pole ; what was its whole height, supposing the length 
ot* the broken piece to be 39 feet ? Ans. 75 ft. 

49. Required a number, from which if 7 be subtracted, and 
the remainder be divided by 8, and the quotient be multiplied 
by 5, and 4 added to the product, the square root of the sun 
'extracted, and three-fourths of that root cubed, the cube di 

ded by 9, the last <iuotient will be 24 ? Ans. 103. 
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50. A vintner has a cask of wine containing 600 galls, ol 
which he draws 60 galls, and fills.it up with water, and re- 
peats the same thing five times ; I demand what quantity of ' 
wine, and also of water, is then in the cask ? 

Ans. 296 galls. 1 qt. ()f wine, and 204 galls. 3 qts. 
of water nearly. 

51. Since a pile of wood 4 feet long, 4 feet high, and 8 
feet broad, makes a cord, what , part of a cord will be in a 
pile of half the dimensions each way ? Ans» i part. 

The answers to the following questions are designedly omitted, that 
the scholar may be induced to apply to the resources of his own mind ^ 
alone for the solution thereof. Without habits of reflection and inves- 
tigation are acquired, by which he can compare, examine and apply 
the various rules and directions that are contained in this treatise, he 
never can have any good claim to be considered a proficient in arithmetic 

52. A owed B 1864 dollars, for which he gave his note, 
on interest, bearing date April 1st, 1817. 

On the back of the note are the following endorsements, 
viz. 

Oct. 15th, 1817. Received in cash 225 dolls. 50 cts. 

Jan. 10th, 1818. Received in cash 150 — 

Same date, one bag of coffee ; weight 1 Cwt. 22lb. at 29 
cer\ts per pound. 

May 16th. Received 3 ton of iron at 195 dolls, per ton. 

What is the sum due from A to B, on the 1st of Augurt, * . 
1818? 

63. How many cords are there in a pile of wood 36 feet 
long, 6i feet wide, and 8 J feet high ? 

64. If a man spends 356 dollars 34 cents per year, how 
much will it be per day ? 

55. A bankrupt, whose whole property is worth 2564 
dollars 95^ cents, can pay his creditors but 18| cents on a 
dollar ; how much does he owe ? 

56. If 8 men spend 20 dollars 50 c^nts in 30 days, how 
long will 64 men be in spending 100 dollars at the same 
rate? 

57. A bridge built over a stream in 6 months by 34 men, 
being washed away by a flood, how long tune will it take 86 
nien to build another in its place, of twice as much work ? 

68. Three gardeners, A, B, and C^ \iw^v\y^\#3VM^'«>.^>s*A 

of ground, find the profits of it to «cavov«iX.\.^^^S^ ^^3^i»x^ "^ 

year; now the sum of money y^ YicYi \)tv«^ ^N^n^^'^^wsi 
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proportion, that as oflen as A paid 5 dolls. B paid 7, and as 
often as B paid 4 dolls. C paid 6 ; how much must each 
man receive for Ihs share of the profits per annum? 

69. If a county tax of 7 cents and 3 mills per cent, is as- 
sessed on property, how much must that man pay, whose 
property is valued at 8564 dollars 20 cents ? 

60. Suppose a cistern having a pipe which conveys 4 gal- 
lons 2 quarts into it in an hour, and has another that lets 
out 2 gallons 2 quarts and 1 pint in an hour ; in what time 
will it be hlled, allowing it to contain 84^ gallons ? 

61. What is the length of a lane, which, being 36 fecjt 
wide, will contain just one acre of ground ? 

62. If 50 men consume 12 bushels of grain in 30 days, 
how much will 40 men consume in 90 days 1 

63^ A gentleman had 18 dollars 90 cents to pay among 
his laborers ; to every bioy he gave 6 cents, to every woman 
S cents, and to every man 16 cents ; now there were three 
women for every boy, and two men for every woman ; re- 
quired the number of each 1 

64. Two men depart from the same place, and travel the 
same way ; the one travels at the rate of 3 miles an hour, 
for 8 hours every day ; the other goes at the rate of 4i 
miles, for 7 hours each day ; how far are they apart at the 
end of 13 davs? 

65. A began to trade on the 1st of January, with a capi- 
tal of 962 dollars ; on the 15th of April following, he took 
in B as ^ partner, with 1635 dollars ; on the 1st of July, A 
put in 820 dollars more, and 1 month afler B drew out i 
of his capital; on t!ie last day of December, on settling their 
accounts, they found a gain of 486 dollars 64 cents ; what 
was each partner's share ? 

66. Suppose the Ohio 'river to be 2500 feet wide, 6 feet 
deep, and runs at the rate of 3 miles an hour ; in what time 
will it fill a cistern of two miles in length, breadth, and 
depth, the mile^ing 5280 feet ? 

67. A sloth was obaerved climbing a tree at the rate of 
9^ inches every day, but during the night shpped down 6) 
inches ; how long will it be in reaching a lunb 45 feet 6 
inches from the ground! 

> 68. In an orchard of fruit trees, i of them bear applee^ 
^ peaches, i cherrjap, f plums, and 46 are pears; how 
many trees does the orchard contain? 
M- An old BolHat Intely lecevved «i vuixoC nMDey as l 



PROMISCUOUS QUESTIONS. 199 

"pension from government : of this sum he paid 94 dollars 
in the payment of debts which he then owed, half of what 
remained he lent to a friend, and the fifth he gave for a suit 
of clothes ; he then found that nine-tenths of his money was 
gone ; what sum did lie at first receive ? 

70. What number is that, of which the difference between 
its third and fourth parts is 84 ? 

71. In turning a chaise within a circle of a certain 
diameter, it was discovered that the outer wheel turned 
thrice, while the inner turned twice; now supposing the 
axle-tree 4 feet long, and the wheels of an equal size, the 
length of the circumference described by each wheel is re- 
quired ? 

72. The sum of the sides of an equilateral triangle is 125 
.feet ; required the area thereof? 



A, in a scuffle, seized on i| of a parcel of sugar-plums; B catched three- 
eighths of it out of his han()s, and C laixl hold on three-tenths more, D ran 
on with all that A had left except one-seventh, which E afterwards secured 
slily for himself: then A and C jointly sef upon B, who in the conflict let 
fall J he had, which was equally picked up by D and K: B then kicked 
down C's hat, and to work they went anew for what it contained ; of which 
A got ^, B A, D two-sevenths, and C and E equal shares of what was left 
of that stock : D tlien struck f of what A and B last acquired out of their 
hands ; ihey with difficultv recoved five-eighths of it in equal shares again, 
but the other three carrietl off one-eighth apiece of the same. Upon this 
Ihey called a truce, and agreed, that the 4 of the whole, led by A at first, 
should be equally divided among them — How much of the prize, after this 
distribution, remained with each of the competitors ? 

Ans. A got 2863, B 6335, C 2438, D 10294, and E 49SW. 
Solution. 

First, J of }=i B's ^ First acquisition 
And t'^ of |=ci C's \ =/tr their sum 
Then?— ^i,=ii, or ^^V left 
^ of JJ=J/^ E's first acquisition. 
Also, JJ-— J-sji^j^ D'a. Thus ended the 1st heat. 
Again, i of i^ = ^ B's " 
Retained ^ J C's 

And jy», + ^=||jD's 
AlsO:,VV+iV=i¥firE'sJ 

Proceeduig, i of } = ^ A's^ 

iof i=tV+ i =t¥oB's 

^ofi=^+HJ=iHl>'s 
Then ^-\.^+^=^y^^ to be taken 

from C's. Thus, i— yVV=iVy 

and 4 of ^ = ^ C's . 



Part, at the end of the 
second scuffle. 



Thehr situation 
at the end of 
the Sd attack. 
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QUESTIOJSS FOR EXAMINATION. 



A. B. 



Further, ^ig + j^^=~y^, and ^ of -^^^-^^ lost by A and R 
Then, A of /^+i of J,- =^fi^ A's"] p^^^ ^^^^ 

the last heat 
' and before 
the truce. 



Also, JL^of Vj+iof Jj+i =3Wir B's 



And 



i of j\+^ 

i of T^+m 
i of A+iV/j 



16 80 

i Of i = tV 
Then, ^-i^ + J-=^8jL?_ A's^ 

3840 »15 — 26887 '-' ° 

_S15 LJL = _3JL3_8_ C's 

13440115 — 26880 ^® 

1111 4- 1 =:i^2.£i. D'S 
4480 • TS — 2688tr-*-'^ 

1344^^^15 — 26887 ^^ 

2863 



C's 
D's 



— 13447 

=:14.11 
448 



Share, carried 
off at last. 



So that if the 
sugar-plums 
were 26880, 



then< C 
D 

LE 



A got 
B 






6335 
2438 
10294 I 
4950 J 



Ans* 



QUESTIONS FOR EXAMINATION. 

This collection of questions is designed to assist the teacher in id« ex- 
amination of his scholars. It will contribute very much to the progress of 
^«cholars, to assign them a certain number of these questions as lessons, to 
*he ■^■wm ed correctly and with facility. Many similar questions will no 
doubt, flmin time to time, occur to the mind of the teacher, on th • different 
sectionSi as tbe scholar proceeds. By accustoming his pupils to answer 
stich with case, not only will his own burden in teaching be leidened, but 
the parents of children, who have been iAtmsted to his care, will find that 
neither dieir trouble or expense has been in vain. 

PART I. 

What is Arithmetic ? How many parts does it consist of? 

What are the characters used in arithmetic ? 

What is numeration ? How are the digits divided ? 

What is the rule for writing numbers ? What is simi 

How do you place numbers to be added ? How is tf 
each column to be set dovra ? Why do you carry 
any other number? How is addition proved ? What is simple subtrac- 
tion ? How must the given numbers be placed ? 

How is subtraction performed ? How is subtraction proved ? 

What is simple multiplication? What are the numbers called ? 

in what order are the numbers in multiplication to be placed ? 

How many cases are there in multiplication? How is the operation tq be 

perfumed in the tint and second cases'? How is mwlti^Ucation proved ? 
fVieu there are ciphers on the right-hand o^ e\\2lcwei o? ^"a iwi\a»,\«r«« ^i;^ 
you proceed? What is simple division t 
yviMttt are tbe given numbers called 1 How aie xVv&v ^ ^ Y^^^^"^ 



ie addition ? 
\- sum or amount of 
10, rather than for 



.T 

\ 
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How many easoa nro iliero in dividoii? 

How 18 division perfoniied in each ease I When tho multiplier is the exact 
uroduct oi' any two fuctonj, how do yon proceed i 

When there are' ciphers on the right of ihe divisor, how do you proceed ? 

When the divisor is 10, 100, 1000, <fec. how do you proceed? 

How is division proved t 

PART II. 

Federal money, why so called I 

What are its tlenominutions, and standard weights ? 

How is addition, subtraction, multiplication, and division severally per- 
formed in Ictleral money ( What is coiniiound addition ? 

How is compound addition performed I How is it proved ? 

What are the dcnominationH of English money, ana how are they valued? 

What articles is tmy weiL^ht used'lbrf What are its denominatious and 
how valued ? What articles is avoirdujM>ia weight used l»r? 

What are its denominations, and how valued I What is ajwthecaries' 
weight used ihri What are iis denominations and how valued ? 

What are the denominations of cloth measure, and iiow valued i 

What are the denominations of long measure, nrul how estimated ? 

What are the denominations of land mea>;ire. and how rated I 

What is cubic measure, what are its denominaiions, and relatix e difference ? 

What are the denominations of time, and what their relative diflerences ? . 

What is the exact length of llie sclar yvari 

What are the deriominaiions of motion, and the ri'la'ivc dilference ? 

For what is licjuid meastire used, wiiat its denominations, and relative dif 
ferenre ? What are the denominations of <irj' measure, what used for 
and how estimattnl f 

What is com;M)nnd subtraction, and !iow po'f »rined ? 

What is com)M>iuid muliiplicalion, how ninny cases, and how performed? 

What is compound division, how many casrs, !:inl lir)vv perlJ>riiic»l ? 

What is reduction, and how performoil i How is r.uluciion proved ? 

How are pence re<luced to cents, Pcan. currcm y ? ilow are jwunds, shil- 
Ihigs, and pence, re<luced to dol!::is, PeiiM.syl\ai»ia ciirre.ny i 

PAKT III. 

What is decimal arithmetic, and how distinguished from wholo numbers? 

What is the deciuial jwunt callcHJ ? 

Wiial cllect lias ciphers. pla«-ed on the right-hand of the int^j'er, and what 
cllect when pliucd on the lefl-han 1 ? iIow is addition of decimals per- 
formed f How is siibtQiction of decimals |)orforiiied .' ^ ^ 

IIow is nmliipiicaiion of decimals performed ? How is division of decimals 
performed i How many cases in reduction of decimals ? 

How is a vulgar fra(>tinn reduced to a decimal ? 

IIow are numbers of different denominations reduced to a decimal of 
equal value? How are decimals reduced to their equal value in in- 
tegers .' 

PART IV. 

\V\inX is projxirtion ? Into how many parts is it divided ? 

Wha? are the given terms in proi>orlion called ? 

Wii;i* i.^ required in the single rule of three direct? 

How may you know wlien the (iiiesticm is in direct proportion ? 

What is ih«' rule ti)r stating <juestions in the single rule of three direct? 

How is tlie o|>en»iion |)erf<)riiH!d { How do you pnwe (juestions in the single 
rule of three <lirect? What is the single rule of three inverse ? 

How mav you know when the question is in the single rule of three inverse! 

IIow is the operation ]>erlonned in the single rule of three inverse? How 
are questions prove*! in this rule i What vs \\\v» v\c\vv\>\v» xv\^. viS. '^«i^«\ 

Hon- many, ami v\ /lich tenns must be a suyv\«*\\\w\, wv^ \vqw xoas^'* ^^^^ 
which must lie a demand ? ^ 

VMiat is the ruUi for stating quoRlions m l\\c AowXAe rvX^^ ^^ ^^*5^ov\ 
aow h the operaUon performed iu iKo doubU Tu\e ^ ^iK»«» ^s»^^ 
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How do you know when the question is in direct proportion, and when in 
invexve ? How is the operation performed in inverse proportion ? 

PART V. 
- What is jHractice, and why so called ? How many cases are there in practice ? 

When the price consists of dollars, cents, ana mills, how is the operation 
performed ? When the nrice is the fractional part of a dollar or cent, 
now is the operation performed ? When the pnce and quantity given 
are of several denommations, how is the operation performed ? 

When' the price consists of pounds, shillings, pence, and farthings, how do 
you proceed ? What is meant by aliquot parts ? 

Wnen both the price of the integer and the quantity are of difibrent de- 
nommations, how do you proceed 7 

What is tare and tret, and what is gross and neat? 

How do you work Questions in tare and tret? What is interest ? 

What is the genehii rate of interest? What is the sum of money loaned, 
called ? What do you understand by the amount? 

How many kinds of mterest arc there r WHiat is simple interest? 

How many cases are there in simple interest? When the given time is 

. years and the principal dollars, how is the interest foimd ? 

When there are cents and mills in the principal, how do you proceed? 

When the time is years ajpLpionths, or nioiiths only, how is the interest 
found ? When the time^s'Tnonths and days, or days only, how is the ope- 
ration performed ? How is the interest computed on bonds, notes, &c. ? 

What is compound interest, and how is it performed ? What is insurance f 

What is the instrument of agreement termed ? 

How are the questions in insurance performed ? 

What is commission, and how performed ? What is brokage, and how per- 
formed ? What is stock, and how bought and sold ? 

What is rebate or discount, and what the rule to work questions therein ? 

What is the difference between discount and interest? 

What is bonk discount, and how is the discount calculated! 

What do you mean by the equation of payments ? 

How is the mean time found in the equation of paymentB ? 

What is fcllo>\-Bhip, and how many kinds are there? 

What is single fellowship, and how is the operation performed ? 

What n compound fellowship, and what is the rule for working questioiis 
therein? What is profit and loss, and what is the rule of operation 
therein f What is barter, and how performed ? 

What is exchange, and of how many Kinds ? • 

What do you undenland by par in exchange, and what by aeiot 

How do you reduce the currenpy of different statea to federal money? 

How do you redudfe the currency of one state to another, where it is difTer- 
ent in them? How are accounts kept in England, Ireland, and how in 
France, Spain, &c. ? What is alli^tion, and how many cases are therein? 

How are the operations performed m the first case, second case, &c. ! 

PART VI. 

What is a vulgar fraction, and how many kinds are there ? 

What is a proper fraction, what is an improper fraction, what is a com* 
pound fraction, and what is a mixed fraction ? 

What are tho numbers above the line called, and also those below ? 

How do you reduce vulgar fractions to their lowest terms ? 

How are mixed numbers reduced to an improper fraction ? 

How is an improper fraction reduced to a whole or mixed number? 

How do you reduce fractions to others that shall have a common denomina- 
/lor / Jlow do you find the least common denominator ? 
IIoiv do you find the value of a fraclion, \n l\ve Wivovav v^tts of an integer? 
How are given quantities reduced lo the iracvVoiv o? Ol %t«i«L\ex ^fewswivDa^MSft\ 
jfifoiv are vulgar fractions reduced to decmaVa ol V\\e %^xweN^>va\ 
IIow do you reduce a compound fraclion \o a ivtvvAc otv^X 
^ow are vulgar fractions added. sutotracVed.m\3\u^\:ie^.«»^^^^^^^ 
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How do you perform the single rule of three in vulgar fractions, direct 
and mverse ? 

PART VII. 
What is involution ? What do ]rou understand by th« power of a number f 
How is involuiioa performed ? What is the number denoting the power. 

termed ? What is evolution ? What do you understand by a root ' 
How do you extract the square root ? 

If there be decimals in the givon number, how must it be pointed ? 
How do you extract the square root of a vulgar fraction? 
How is the square root of a mixed number extracted ? 
Hew do you find the side of a right angled triangle, the other two bemg 
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